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(54) Bicycle shift operating device for bicycle transmission 

(57) A bicycle shift operating device (20,22) basicai- 
iy includes first operating member (60,1 60) operatively 
coupled to a winding mechanism (26,126) by a follower 
link (66.166) and an operating link (64,164). A second 
operating member (62,1 62) Is also preferably operative- 
ly coupled to the winding mechanism. The cal^le winding 
mechanism is mounted on a first pivot axle and is con- 
figured to be selectively retained in a plurality of shift 
positions. In one shift operating devk:e, the operating 
link is pivotally mounted on the frst pivot axle. In an al- 
ternate shift operating devtee, the operating link Is piv- 
otally mounted on a second pivot axle that is spaced 
from the first pivot axle and parallel to thie first pivot axie. 
The first operating member Is preferably an-anged to re- 
ciprocate in a first direction . The second operating nnem- 
ber is preferably arranged to move In a second direction 
that Is substantially parallel to the first direction. r-i/« # J 

FIG. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This Invention generally relates to a bicycle 
shift operating device. More specifically, the present in- 
vention relates to a shift operating device In which the 
shifting levers are moved in a suk)stantially parallel di- 
rection. 

2. Baclcground Infonnation 

[0002] Bicycling is becoming an increasingly more 
popular form of recreatton as well as a means of trans- 
portation. Moreover, bicycling has become a very pop- 
ular competitive sport for both amateurs and profession- 
als. Whether the bicycle is used for recreation, transpor- 
tation or competition, the bicycle industry is constantiy 
improving the various components of the bicycle. One 
part of the bicycle that has been extensively redesigned 
is the bicycle transmission. Specifically, a bicycle trans- 
mission typically Includes front and rear shifting mech- 
anisms designed to operate front and rear deraiileurs to 
move the derailters laterally over a plurality of sprockets. 
The sprockets are usually coupled to the front crank and 
the rear wheel such that a pedaling force from the ride 
is transfen-ed to the rear wheel via the chain. 
[0003] In the past, shifting devices have been utilized 
that Include one or more levers that are pivoted to wind 
an Inner wire of a control cable. Alternatively, rotating 
hand grips have also be utilized to wind the Inner wire 
of the control cable. The wires are coupled to the front 
and rear deraiileurs to shift the chain over the various 
sprockets. These prior shifting devk^es can be compli- 
cated and expenshre to manufacture and assemble. 
Moreover, these prior shifting devices can require un- 
comfortable or unnatural movements of the rider's 
hands to operate. Furthenmore, these prior shifting de- 
vices are sometimes heavy and/or cumbersome. 
[0004] In view of the at)ove, there exists a need for a 
bteyde shift operating devk» whtoh overcomes the 
above mentioned problems In the prior art. This Inven- 
tk)n addresses this need In the prior art as well as other 
needs, which will become apparent to those skilled In 
the art from this disclosure. 

SUMMARY OF THE INVENTION 

[0005] One object of the present invention Is to pro- 
vide a bicycle shift operating device with shift levers that 
move along substantially parallel paths. 
[0006] Another object of the present Invention is to 
provide a bicycle shift operating device that Is relatively 
simple and Inexpensive to manufacture and assemble. 
[0007] Still another object of the present invention is 
to provkle a btoycie shift operating devk» that provkJes 



reliable shifts of the front and rear deraiileurs. 
[0008] The foregoing objects can basically be at- 
tained by provkiing a bicycle shift operating device com- 
prising a first operating member, a cable winding mech- 

5 anism, a follower link and an operating link. The cable 
winding mechanism is mounted on a first pivot axle at a 
first fixed location and is configured to be selectively re- 
tained in one of a plurality of shift positions. The follower 
link has a first end pivotally coupled to the first operating 

10 member and a second lend mounted on a second pivot 
axie at a second fixed location. The operating link has 
a first end pivotally coupled to the first operating member 
and a second end mounted on the first pivot axle. The 
operating link is operatively coupled to the cable winding 

IS mechanism to rotate the cable winding mechanism 
about the first pivot axle between the shift positions in 
response to movement of the first operating member. 
[0009] The foregoing objects can also basbally be at- 
tained by providing a bicycle shift operating device com- 

^ prising a first operating member, a cable winding mech- 
anism, an operating link and a winding pawl. The cable 
winding mechanism is mounted on a first pivot axle and 
is configured to be selectively retained in one of a plu- 
rality of shift positions. The operating link has a first end 

25 coupled to the first operating member and a second end 
mounted on a second pivot axle. The second pivot axle 
is spaced from the first pivot axle and is arranged to be 
parallel to the first pivot axle. The winding pawl is cou- 
pled to the operating link and is operatively engaged 

30 with the cable winding mechanism. Movement of the op- 
erating link about the second pivot axle in a first rota- 
tional direction rotates the cable winding mechanism 
ebout the first pivot axle between the shift positions in 
response to movement of the first operating member. 

35 [001 0] The foregoing objects can also basically be at- 
tained by providing a bicycle shift operating device com- 
prising a first operating member, a second operating 
member, a cable winding mechanism and a retaining 
mechanism. The first operating member is arranged to 

40 reciprocate in a first direction. The second operating 
member is arranged to move In a second direction that 
is substantially parallel to the first direction. The cable 
winding mechanism is operatlveiy coupled to the first 
operating member to rotate In a first rotational direction 

45 and Is operatively coupled to the second operating 
member to rotate In a second rotational directton that Is 
opposite to the first rotational direction. The retaining 
mechanism is operatively coupled to the cable winding 
mechanism to selectively hold the cable winding mech* 

50 anism In one of a plurality of shift positions. 

[0011] These and other objects, features, aspects 
and advantages of the present invention will become ap- 
parent to those skilled in the art from the following de- 
tailed description, which, taken in conjunction with the 

55 annexed drawings, discloses a prefen^ embodiment 
of the present Inventbn. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[001 2] Referring now to the attached drawings which 
fonm a part of this original disclosure: 

Figure 1 is a side elevational view of a bicycle with 
front and rear shift operating devices coupled there- 
to in accordance with aprefered ennbodlmentof the 
present invention; 

Figure 2 is an enlarged perspective view of the front 
shift operating device In accordance with the 
present invention; 

Figure 3 Is an enlarged perspective view of the rear 
shift operating device in accordance with the 
present Invention; 

Figure 4 is an exploded perspective view of the front 
shift operating device Illustrated In Figure 2; 
Rgure 5 Is an exploded perspective view of the rear 
shift operating deviqe^ illustrated in Figure 3; 
Figure 6 is a partial, dagrammatlc cross-sectional 
view of the front shift operating device illustrated In 
Figures 2 and 4; 

Figure 7 is a top plan view of a base plate of the 
front shift operating device Illustrated In Figures 2, 
4 and 6; 

Figure 8 is a top plan view of an intermediate plate 
of the front shift operating device illustrated in Fig- 
ures 2, 4 and 6; 

Figure 9 Is a top plan view of a lever retaining plate 
of the front shift operating device illustrated in Fig- 
ures 2. 4 and 6; 

Figure 10 Is a top plan view of a cable winding of 
the front shift operating device Illustrated in Rgures 
2, 4 and 6; 

Figure 11 is a side elevational view of the cable 
winding member Illustrated in Rgure 10; 
Rgure 12 is an end elevational view of the cable 
winding member Illustrated in Rgures 10 and 11 ; 
Figure 1 3 is a bottom plan view of the cable winding 
member illustrated In Figures 10-12; 
Figure 14 Is a top plan view of a ratchet member of 
the front shift operating device illustrated in Rgures 
2, 4 and 6; 

Figure 1 5 is a top plan view of a first operating mem- 
ber of the front shift operating device Illustrated in 
Figures 2, 4 and 6; 

Rgure 1 6 Is a top plan view of a second operating 
member of the front shift operating device illustrated 
In Figures 2, 4 and 6; 

Figure 1 7 is a top plan view of an operating link of 
the front shift operating device illustrated In Figures 
2, 4 and 6; 

Figure 1 8 Is a side elevational view of the operating 
link Illustrated In Figure 17; 
Figure 1 9 is a top plan view of a follower link of the 
front shift operating devk^e Illustrated in Figures 2, 
4 and 6; 

Figure 20 Is a side elevational view of the follower 



link illustrated in Figure 19; 
Figure 21 is an end elevational view of the follower 
link illustrated in Figures 19 and 20; 
Rgure 22 Is a front elevational view a tap lever of 
5 the f mnt shift operating device illustrated in Figures 
2, 4 and 6; 

Figure 23 Is a rear elevational view of the tap iever 
Illustrated in Figure 22; 

Figure 24 Is a s\6e elevattonal view of the tap lever 
10 Illustrated In Figures 22 and 23; 

Figure 25 is a cross-sectional view of the tap lever 
' Illustrated In Figures 22-24 as seen along section 
line 25-25 of Figure 22; 

Figure 26 is a top plan view of a pawl member of 
t5 the front shift operating device Illustrated In Figures 
2, 4 and 6; 

Figure 27 is a cross-sectional view of the pawl mem- 
ber Illustrated In Figure 26 as seen along sectton 
line 27-27 of Figure 26; 
20 Figure 28 Is a top plan view of a kx^ing member of 
the front shift operating device Illustrated In Figures 
2, 4 and 6; 

Rgure 29 is a partial top plan view of the front shift 
operating devk:e Illustrated In Figures 2, 4 and 6 
25 with the first shift operating member In a rest posi- 
tion and portions broken away for the purpose of 
illustration; 

Figure 30is a partial top plan view of the front shift 
operating devbe illustrated In Figures 2, 4 and 6 
30 with the first shift operating member in a shift posi- 
tion after moving the operating link an operating an- 
gle and portions broken away for the purpose of il- 
lustration; 

Figure 31 is a top plan view of the pawl member, 
35 ratchet member and locking member of the front 
shift operating device Illustrated In Figures 2, 4 and 
6. showing tiie engagement/relationship between 
tiiese members; 

Figure 32 is a bottom plan view of certain parts of 

40 \he front shift operating device illustrated in Figures 
2, 4 and 6 showing the first shift operating member 
in a nomial rest position in solid lines, and In a shift 
postion in broken lines f orthe purpose of illustration; 
Figure 33 is a bottom plan view of certain parts of 

45 tiie front shift operating device Illustrated in Figures 
2, 4 and 6 showing the first shift operating member 
in a normal rest position In solkj lines with the ratch- 
et member, pawl member and locking member 
shown In broken lines forthe purpose of illustration; 

50 Figure 34 Is a bottom plan view of certain parts of 
the front shift operating device illustrated in Figures 
2, 4 and 6 with tiie first shift operating member In a 
normal rest position and with the ratchet member, 
pawl member and locking member shown In broken 

55 lines in order to lllusti^ate operation of the front shift 
operating devk»; 

Figure 35 is a bottom plan view of certain parts of 
tiie front shift operating device illustrated In Figures 
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2, 4 and 6 with the first shift operating member in a 
shift position and with the ratchet member, pawl 
member and ioclcing nnember shown in broken lines 
In shifted positions in order to illustrate operation of 
the front shift operating device; 5 
Figure 36 Is a bottom plan view of certain parts of 
the front shift operating device Illustrated in Figures 
2, 4 and 6 with the first shift operating member 
moved bacic to the nonfnal rest position and with the 
ratchet member, pawl member and locking member io 
shown in broken lines after being shifted in order to 
illustrate operatton of the front shift operating de- 
vice; 

Rgure 37 Is a bottom plan view of certain parts of 
the front shift operating devk:e illustrated in Figures is 
2, 4 and 6 showing the second shift operating mem- 
ber in a normal rest position In solid tines, and in a 
shift postlon In broken lines tor the purpose of illus- 
tration; 

Figure 38 is a bottom plan view of certain parts of 20 
the front shift operating device illustrated in Rgures 
2, 4 and 6 with the second shift operating member 
in a normal rest position and with the ratchet mem- 
ber, pawl member and locking member shown In 
broken lines In shifted posltrans in order to illustrate 2s 
operation of the front shift operating devtee; 
Figure 39 is a bottom plan view of certain parts of 
the front shift operating device illustrated in Figures 
2, 4 and 6 with the second shift operating member 
in a shift position and with the ratchet member, pawl 30 
member and locking nrtember shown In broken lines 
in intenmediate positions In order to illustrate oper- 
atton of the front shift operating devk^e; 
Figure 40 is a bottom plan view of certain parts of 
the front shift operating device Illustrated in Figures 35 
2, 4 and 6 with the second shift operating member 
moved back to the nonnal rest position and with the 
ratchet member, pawl member and locking member 
shown in broken lines after being shifted In order to 
illustrate operation of the front shift operating de- 40 
vice; 

Figure 41 is a top plan view of a base plate of the 
rear sh^ operating device iilustrated In Figures 3 
and 5; 

Figure 42 is a top plan view of ah Intenrtedlate plate 45 
of the rear shift operating device Illustrated in Fig- 
ures 3 and 5; 

Figure 43 is a top plan view of a lever retaining plate 
of the rear shift operating device illustrated in Fig- 
ures 3 and 5; so 
Figure 44 is a top plan view of a cable winding of 
the rear shift operating device illustrated in Figures 
3 and 5; 

Figure 45 is a side elevatk)nal view of the cable 
winding menriber illustrated in Rgure 44; s$ 
Figure 46 is an end elevationai view of the cable 
winding member illustrated in Rgures 44 and 45; 
Figure 47 Is a bottom plan view of the cak)le winding 



member illustrated in Figures 44-46; 
Figure 48 is a top plan view of a ratchet member of 
the rear shift operating device Illustrated In Figures 
3 and 5; 

Figure 49 Is a top plan view of a first operating mem- 
ber of the rear shift operating device illustrated in 
Figures 3 and 6; 

Figure 50 is a top plan view of a second operating 
member of the rear shift operating devrce illustrated 
in Figures 3 and 5; 

Figure 51 is a top plan view of an operating link of 
the rear shift operating devk:e Illustrated In Figures 
3 and 5; 

Figure 52 is a side elevationai view of the operating 
link illustrated In Figure 51; 
Figure 53 is a top plan view of a folk>wer link of the 
rear shift operating devtee illustrated In Rgures 3 
and 5; 

Figure 54 is a side elevationai view of the follower 

link illustrated in Rgure S3; 

Figure 55 is an end elevationai view of the follower 

link iilustrated In Figures 53 and 54; 

Figure 56 is a front elevationai view a tap lever of 

the rear shift operating device illustrated in Figures 

3 and 5; 

Figure 57 is a rear elevationai view of the tap tever 
illustrated in Figure 56; 

Figure 58 is a side elevationai view of the tap lever 
Illustrated in Figures 56 and 57; 
Figure 59 is a cross-sectional view of the tap lever 
illustrated In Figures 56-58 as seen atong section 
line 59-59 of Figure 56; 

Figure 60 is a top plan view of a pawl member of 
the rear shift operating devne Illustrated in Rgures 
3 and 5; 

Figure 61 is a cross-sectional view of the pawl mem- 
ber illustrated in Figure 60 as seen along sectk>n 
line 61-61 of Rgure 60; 

Figure 62 is a top plan view of a locking member of 
the rear shift operating device iilustrated In Rgures 
3 and 5; 

Figure 63 is a partial top plan view of the rear shift 
operating devtee inustrated in Figures 3 and 5 with 
the first shift operating member in a rest position 
and portions broken away for the purpose of Illus- 
tration; 

Figure 64 is a partial top plan view of the rear shift 
operating devtee Illustrated in Figures 3 and 5 with 
the first shift operating member in a shift position 
after moving the operating link an operating angle 
and portions broken away for the purpose of illus- 
tration; 

Rgure 65 Is a top plan view of the pawl member, 
ratchet member and locking member of the rear 
shift operating device illustrated In Rgures 3 and 5, 
showing the engagement/relationship between 
these members; 

Figure 66 is a bottom plan view of certain parts of 
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the rear shift operating device illustrated in Figures 
3 and 5 with the first shift operating mennber In a 
normal rest position and with the ratchet member, 
pawl member and locking member shown In broken 
lines in order to illustrate operation of the rear shift 
operating device; 

Figure 67 is a bottom plan view of certain parts of 
the rear shift operating device illustrated In Figures 
3 and 5 with the first shift operating member In a 
shift position and with the ratchet member, pawl 
member and locking member shown In broken lines 
in shifted positions in order to illustrate operation of 
the rear shift operating devtee; and 
Figure 68 is a bottom plan view of certain parts of 
the rear shift operating device illustrated in Figures 
2, 4 and 6 with the first shift operating member 
moved back to the normal rest position and with the 
ratchet member, pawl member and locking member 
shown In broken lines after being shifted in order to 
illustrate operation of the rear shift operating devk^e. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] Refemng initially to Figures 1-3, a bk^de 10 
is illustrated with a front (first) shift operating devce 20 
and a rear (second) shift operating devk;e 22 is illustrat- 
ed In accordance with a preferred embodiment of the 
present invention. Bk:ycie 10 bask:ally inckjdes a frame 
12, adrive train ortransmissbn 14, afront wheel 16and 
a rear wheel 1 8. The frame 12 includes a handlebar 13 
pivotally coupled thereto. Speclfk:ally, the handlebar 13 
is fixedly coupled to the front fork of the frame 1 2 to steer 
the bicycle 1 0 via the front wheel 1 6. The drive train or 
transmission 1 4 includes a front derailleur 1 5, a rear de- 
rallleur 17, a chain C, a plurality of rear sprockets RS 
coupled to the rear wheel 1 8 and a front crank FC with 
a plurality of front sprockets FS coupled thereto. The 
front and rear derailleurs 15 and 17 are coupled to the 
frame 1 2 to move/shift the chain C laterally between the 
various sprockets FS and RS In a relatively conventional 
manner. The front sprockets FS are coupled to the front 
crank FC, while the rear sprockets RS are coupled to 
the rear wheel 1 8 via a free wheel to selectively rotate 
the rear wheel 1 8 via the chain C in order to propel the 
bicycle 10 In a conventional manner. 
[001 4] The front shift operating device 20 Is operative- 
ly coupled to the front derailleur 1 5 via a front (first) bow- 
den control cable 21 In order to shift the front derailleur 
16 laterally over the front sprockets FS in a relativeiy 
conventional manner. Similarly, the rear shift operating 
device 22 is operatively coupled to the rear derailleur 1 7 
via a rear (second) bowden control cable 23 to shift the 
rear derailleur 1 7 laterally over the rear sprockets RS In 
a relatively conventional manner. The front and rear 
control cables 21 and 23 are identcal except for their 
lengths, and are basically conventional. In other words, 
each of the control cables 21 and 23 bask^lly includes 



an inner wire siidably received within an outer casing. 
[0015] A front brake 1 9a is coupled to the front fork of 
the bk^le frame 12, while a rear brake 19b is coupled 
to the rear triangle of the bicycle frame 1 2. The front and 
5 rear brakes 1 9a and 1 9b selectively apply a friction force 
to the front and rear rims of the front and rear wheels 1 6 
and 18 to selectively stop the rotation of the front and 
rear wheels 16 and 18, respectively In a conventional 
manner. 

10 [0016] The various parts of the bicycle 1 0 are conven- 
tional, except for the front and rear shift operating de- 
vices 20 and 22 as discussed below. Thus, the remain- 
ing parts of the bicycle 1 0 win not be discussed or illus- 
trated In detail herein, except as they relate to the front 

15 and rear shift operating devtees 20 and 22. Accordingly, 
it will be apparent to those skilled in the art from this 
disclosure that various modifications can be made to the 
various components or parts of the bicycle 10 without 
departing from the scope of the present invention. 

^ [0017] As mentioned above, the front shift operating 
devfce 20 is operatively coupled to the front derailleur 
1 5 via the front control cable 21 , while the rear shift op- 
erating devk^e 22 is operatively coupled to the rear de- 
railleur 1 7 via the rear control cable 23. In the illustrated 

^ embodiment, each of the front and rear shift operating 
devk:es 20 and 22 includes an integrated brake operat- 
ing device, as discussed below in more detail. However, 
it will be apparent to those skilled in the art from this 
disckssure that the shift operating devices 20 and 22 

30 coiM be designed to be separate from the brake oper- 
ating devices. 

FRONT SHIFT OPERATING DEVICE 

35 [0018] Refen-ingnowtoFigures 1,2,4and6,thefront 
shift operating device 20 will now be discussed in more 
detail. The front shift operating device 20 basically In- 
cludes a mounting assembly 24, a winding mechanism 
26, an operating mechanism 28 and a retaining mech- 

40 anism 30 coupled together to shift the front derailleur 1 5 
and the chain C of the drive train or transmission 1 4 be- 
tween the front sprockets FS. In the Illustrated embodi- 
ment, the front crank FC preferably has at least three 
front sprockets FS coupled thereto. In any event, the 

45 front shift operating devtee 20 preferably has a number 
of shift positions that corresponds to the number of shift 
positions of the front derailleur 15. Of course, it will be 
apparent to those skilled in the art from this disclosure 
that the front derailleur 15 and the front shift operating 

so device 20 could be designed with a different number of 
shift positions if needed and/or desired. 
[0019] The winding mechanism 26, the operating 
mechanism 28 and the retaining mechanism 30 arecou- 
pled to the mounting assembly 24. The winding nriech- 

55 anism 26 is controlled by the operating mechanism 28 
and the retaining mechanism 30 to selectively maintain 
the front derailleur 15 in one of a plurality of shift posi- 
tions via the control cable 21 . More specifk^ally, the op- 
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erating mechanism 28 and the retaining mechanism 30 
control rotation of the winding mechanism 26 to selec- 
tively retain the winding mechanism 26 In one of a plu- 
rality of shift positions. Thus, the inner wire of the control 
cable 21 and the front derailleur 15 are also selectively 
retained in one of a plurality of shift positions. The inner 
wire of the front control cable 21 is coupled to the wind- 
ing mechanism 26 such that rotation of the winding 
mechanism 26 takes-up or lets-out the Inner wire of the 
control cable 21 to actuate/move/shift the front derail- 
leur 15 between the front sprockets FS. 
[0020] The mounting assembly 24 basically Includes 
a plurality of fixed members coupled together to f omn a 
shift operating devk» housing that supports the winding 
mechanism 26, the operating mechanism 28 and the re- 
taining mechanism 30. More specifk^ally, the mounting 
assembly 24 bastoally Includes amain mounting portion 
32, a base plate 34, an Intemiedlate plate 36 and a lever 
raining plate 38. The base plate 34, the Intermediate 
plate 36 and the lever retaining plate 38 are bastcaity 
fixedly coupled to the main mounting portion 32 by a 
main fixing bolt 40 (first pivot axle) and a secondary fix- 
ing bolt 42 (second pivot axle) to form the shift operating 
device housing. Various other parts of the front shift op- 
erating devk^e 20 (i.e., parts of the winding mechanism 
26, operating mechanism 28 and retaining mechanism 
30) are either movably or non-movably coupled to the 
mounting assembly 24, as discussed below in more de- 
tail. 

[0021] The main mounting portion 32 basically in- 
cludes a main/shift mounting plate 32a, a handlebar 
mounting bracket 32b and a brake lever mounting 
bracket 32c as best seen In Figure 4. A brake lever 33 
Is pivotally coupled to the brake lever mounting bracket 
32c of the main mounting portion 32 in the Illustrated 
embodiment. The brake lever 33 Is operath^ely coupled 
to the front brake 1 9a by a bowden brake cable in a con- 
ventional manner. Prefererisly, the main/shift mounting 
plate 32a, the handlebar mounting bracket 32b and the 
brake lever mounting bracket 32c are integrally formed 
together as a one-piece unitary member that is coupled 
to the handlebar 1 3 via the mounting bracket 32b. Thus, 
an integral front shift/brake operating devk^e 20 is pref- 
erably provided. The main mounting portion 32 is pref- 
erably constructed of a lightweight rigid material such 
as cast aluminum. Of course, any suitable material 
could be utilized if needed and/or desired. 
[0022] The base plate 34, the intemnediate plate 36 
and the retaining plate 38 are preferably fixedly coupled 
to the main/shift nwunting plate 32a via the fixing bolts 
40 and 42 In a spaced arrangement to accommodate 
parts of the winding mechanism 26, operating mecha- 
nism 28 and retaining mechanism 30 therebetween. 
More specifically, the nnain/shift mounting plate 32a in- 
cludes a main through hole 328^ and a blind threaded 
bore 32a2 configured to mount the fixing bolts 40 and 
42 therein, respectively. A cover 44 and Indicating 
mechanism 46 are also preferably fixedly coupled to the 



main/shift mounting plate 32a. However, the cover 44 
and the indicating mechanism 46 are relatively conven- 
tional. Thus, the cover 44 and the indicating mechanism 
46 will not be discussed and/or illustrated in detail here- 

5 in. Moreover, the cover 44 and the indfcating mecha- 
nism 46 are omitted from some Figures for the purpose 
of clarity. In any event, the indteating mechanism 46 is 
preferably operatively coupled with the shift operating 
devtee 20 to indicate the various shift poslttons in a con- 

10 ventional manner. 

[0023] As seen in Figures 4, 6 and 7, the base plate 
34 is a relatively thin, flat member. The base plate 34 Is 
preferably constructed of a lightweight rigid material 
such as sheet metal. The base plate 34 is located be- 

15 tween the main mounting portion 32 and the Intenfnedl- 
ate plate 36 and bask^lty has a main through bore 34a, 
a positioning mounting bore 34b, a spring mounting slot 
34c, a projecting section 34d and a T-shaped opening 
34e. The main through bore 34a is configured to receive 

^ the main fixing bolt 40 therethrough while the mounting 
bore 34b Is configured to receive part of the retaining 
mechanism 30. Specifically, the retaining mechanism 
30 is coupled to the positioning mounting bore 34b and 
the Intermediate plate 36 to prevent rotation of the base 

25 plate 34 relative to the main mounting portion 32 as dis- 
cussed below. Also, a portion of the intenmediate plate 
36 extends partially through the T-shaped opening 34e 
to prevent rotation of the base plate 34, and acts as a 
spacer as also discussed below. The spring mounting 

30 8k>t 34c is configured to engage a portk>n of the winding 
mechanism 26 as discussed below. The projecting sec- 
tion 34d Is configured to engage a portion of the retain- 
ing mechanism 30 as also discussed below. 
[0024] As seen in Figures 4, 6 and 8, the intennediate 

35 plate 36 Is preferably f onned of several thin flat portions 
IntegraRy formed together as a one-piece unitary mem- 
ber. Moreover, the intemnediate plate 36 is preferat>ly 
constructed of a lightweight rigkJ material such as de- 
fornied sheet metal. The intemnediate plate 36 Is located 

40 between the base plate 34 and the lever retaining plate 
38, and bask^lly includes a base portion 36a, a con- 
necting portion 36b, and a lever mounting portion 36c. 
The base portion 36a is fixedly and non-rotatably cou- 
pled to the main/^hift mounting plate 32a. The connect- 
ing portion 36b extends outwardly from the base portion 
36a. The lever mounting portion 36c Is coupled to the 
free end of the connecting portton 36b. 
[0025] The base portk>n 36a basically includes a main 
through hole 36a^ , a secondary hole 36a2, a positioning 

50 hole 36a3 a gukie opening 36a4 and a release surface 
36a^. A flange 368^ with a mounting hole SS&j prefera- 
ble extends from the base portion 36a to fomn a right 
angle. The main hole 36a.| is configured to receive the 
main fixing bolt 40 therethrough, while the secondary 

55 hole 3682 is configured to receive the secondary fixing 
bolt 42 therethrough. Thus, the base portion 36a is non- 
rotatably coupled to the main mounting portion 32. The 
retaining mechanism 30 is coupled to the positioning 
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hole 36a3 and the hole 34b such that the base plate 34 
is also non-rotatably coupled to the main mounting por- 
tion 32 via the base portion 36a, as discussed below. 
[0026] The guide opening SSa^ is configured to re- 
ceive a portion of the operating mechanism 28 as dis- 
cussed below in more detail. The release surface 8685 
is configured to selectively engage a portion of the op- 
erating mechanism 28 as also explained below. The 
flange SSag extends partialty through the T-shaped 
opening 34e of the base plate 34 to non-rotatably couple 
the base plate 34 to the intennediate piate 36. The 
flange 2Ba^ also acts as a spacer between the base 
plate 34 and the intemiediate plate 36 due to the 
stepped configuration of the flange 363^. The mounting 
hole 3687 receives a fastener 45 to couple the control 
cable 21 thereto. 

[0027] The lever mounting portion 36c includes first 
and second mounting flanges 360^ and 36C2, respec- 
tively. The mounting flanges 36c^ and 36c2 include 
holes 36C3 and 36C4, respectively, that are configured 
to receive a portion of the operating mechanism 28, as 
also discussed below in more detail. The connecting 
portion 36b extends between the lever mounting portion 
36c and the base portion 36a such that the lever mount- 
ing portion 36c is spaced outwardly from the base por- 
tion 36a. 

[0028] As seen in Figures 4, 6 and 9, the lever retain- 
ing plate 38 is preferably a thin fiat member. The lever 
retaining plate 38 is preferably constructed of a light- 
weight rigid material such as sheet metal. The lever re- 
taining plate 38 is located on an opposite side of the 
intermediate plate 36 from the base piate 34. Thus, the 
lever retaining plate 38 is located furthest from the main 
mounting portion 32. The lever retaining plate 38 is fix- 
edly and non-rotatably coupled to the nrain/shlft plate 
32a via the fixing bolts 40 and 42. The lever retaining 
plate 38 basically includes a main support portion 38a 
and an extending portion 38b. 
[0029] The main support portion 38a has a main hole 
38a^ , a pair of opposed auxiliary holes 38a2, and a pair 
of opposed retaining holes 38a3. The main hole 38a^ is 
configured to recehfe the main fixing bolt 40 there- 
through. In this embodiment the auxiliary holes 38a2 
are not used. However, one of these auxiliary holes 38a2 
is used In the rear shift operating device 22, discussed 
below. The pair of retaining holes 38a^ are configured 
to receive projections of a main nut plate 41 to prevent 
loosening of the main fixing bolt 40 after the parts of the 
mounting assembly 24 are coupled together 
[0030] The extending portion 38b includes a second- 
ary hole 38b^ and a pair of retaining holes 38b2. The 
secondary hole 38b^ is configured to receive the sec- 
ondary fixing bolt 42 therethrough. The retaining holes 
38b2 are configured to receive projections of a second- 
ary bolt plate 43 to prevent loosening of the secondary 
fixing bolt 42 after the parts of the mounting assembly 
24 are coupled together. Thus, the lever retaining plate 
38, the intermediate plate 36, the base plate 34 and the 



main/shift plate 32a are fixedly and non-rotatably cou- 
pled together to iom the housing or mounting assembly 
24. 

[0031] Refemng to Figures 4, 6 and 1 0-1 4, the wind- 

5 tng mechanism 26 will now be discussed in more detail. 
The winding mechanism 26 is mounted on the main fix- 
ing bolt 40 between the base plate 34 and the intemrie- 
diate plate 36 of the mounting assembly 24. The winding 
mechanism 26 basically includes a cable winding mem- 

^0 ber 52, a ratchet member 54. a main biasing member 
56 and a unit spacer 58. In the illustrated embodiment, 
the winding member 52 and the ratchet member 54 are 
preferably separate members that are non-rotatably 
coupled together. The main biasing member 56 is pref- 

^5 erably a torsion spring that nomnaity biases the winding 
member 52 and the ratchet member 54 in a predeter- 
mined rotational direction, e.g., the counter-clockwise 
direction CCW as seen In Figure 4. The winding mech- 
anism 26 is operatively coupled to the operating mech- 

20 anism 28 and the retaining mechanism 30 to selectively 
retain the winding member 52 In one of a plurality of shift 
positions. 

[0032] The winding member 52 is preferably a step- 
shaped member integrally fomned as a one-piece uni- 

^5 tary member. Moreover, the winding member 52 is pref- 
erably constnjcted of a lightweight rigid material such 
as hard plastic. The winding member basically includes 
a winding portion 52a and a projecting portion 52b. A 
central through opening 52a^ extends through both the 

30 winding portion 52a and the projecting portion 52b and 
is configured to receive the main fixing bolt 40 there- 
through. Thus, the winding member 52 is coupled to the 
mounting assembly 24 for rotation about the main fixing 
bolt 40. The ratchet member 54 is preferably non-rotat- 

35 ably coupled to the winding member 52 and Is located 
between the winding member 52 and the intennediate 
plate 36. Thus, the ratchet member 54 rotates with the 
winding member 52. As explained below, the rotational 
movement of the winding member 52 is controlled by 

40 tiie ratchet member 52. 

[0033] The winding portion 52a basically has a cable 
mounting section 52a2, a winding surface 52a3 and a 
spring receiving recess 52a4. The cable mounting sec- 
tion 52a2 Includes a through opening configured to re- 

45 celve the In ner wire of the control cable 21 and a recess 
configured to receive a nipple or abutment of the inner 
wire of the control cable 21 in a conventional manner. 
The winding surface 52a3 is a curved groove-shaped 
surface which extends circumferentially away from the 

50 cable mounting section 52a2. The spring receiving re- 
cess 5284 is a substantially annular recess with a larger 
diameter than the central through opening 520, . More- 
over, the spring receiving recess 52a4 includes a cutout 
or notch 520^ conf igured to receive one end of the spring 

55 56 as discussed below. The spring receiving recess 
52a4 preferably has a radial width sufficient to receive a 
portion the main spring 56 as also discussed below in 
more detail. The winding portion 52a also preferably in- 
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dudes a stepped groove S2aQ configured to receive a 
portion (not sliown) of the indicating mechanism 46. 
[0034] The projecting portion 52b basicaiiy includes a 
plurality of large splines 52b^ and a plurality of small 
splines 52b2 that are configured to non-rotatably en- 
gage the ratchet member 54. The large splines 52b^ are 
an'anged on an opposite side of the central through 
opening 52a^ from the small splines 52b2. Moreover, the 
splines 52b<| and 52b2 are oriented such that the ratchet 
member 54 Is arranged in a certain configuration in or- 
der to properly engage both the operating mechanism 
28 and the retaining mechanism 30, as discussed be- 
low. 

[0035] The ratchet member 54 is preferably a thin flat 
menDber. Preferably, the ratchet memt>er 54 is con- 
structed of a lightweight rigid material such as sheet 
metal. The ratchet member 54 basically includes a 
splined central opening 54a, an outer operating surface 
54b and an outer positioning surface 54c. The splined 
opening 54a is configured to receive the projecting por- 
tion 52b of the winding member 52 to non-rotatabiy cou- 
ple the ratchet member 54 to the winding member 52 in 
a predetermined orientaion. In other words, the opening 
54a mates with the large splines 52b^ and the small 
splines S2b2 of the projecting portion 52b so that the 
winding member 52 rotates with the ratchet member 54 
as if they were a single piece. 
[0036] The operating surface 54b is configured to en- 
gage a portion of the operating mechanism 28, which Is 
discussed below. More specifically, the operating sur- 
face 54b Includes a plurality (three) of grooves 54bi de- 
signed to selectlveiy engage a portion of the operating 
mechanism 28. The positioning surface 54c is config- 
ured to engage a portion of the retaining mechanism 30 
(which is also discussed below) to selectively hold and 
retain the ratchet member 54 and the winding member 
52 in one of the plurality of shift positions. More specif- 
ically, the positioning surface 54c includes a plurality 
(three) of projections or teeth 5Ac^ ,which engage a por- 
tion of the retaining mechanism 30. The ratchet member 
54 also preferably includes a pair of stops 54d and 54e. 
Spedficaliy, the stop 54d is a rest stop while the stop 
54e is a fully shifted stop. The stops 54d and 54e seleo 
tlvely engage portions of the retaining mechanism 30 to 
control movements of the winding rnember 52 and the 
ratchet member 54. 

[0037] As best seen in Rgure 4, the biasing member 
56 is preferably a torsion spring that is arranged to apply 
an urging force on the windingmember 52 and the ratch- 
et member 54 to rotate about the main fixing bolt 40. 
The biasing member (spring) 56 basically includes a first 
end 56a, a second end 56b and a coiled portion 56c ex- 
tending between the first and second ends 56a and 56b. 
The first end 56a is arranged in the spring mounting slot 
34c of the base plate 34, while the second end 56b is 
an-anged in the notch or cutout 52a5 extending from the 
spring receiving recess 52a4 of the winding member 52. 
The coiled portion 56c Is partially received in the spring 



receiving recess 52a4. The unit spacer 58 is disposed 
in the central through opening 62a^ of the winding mem- 
ber 52. 

[0038] The unltspacer5B is preferably atubular mem- 

5 ber constructed of lightweight rigid material with one end 
contacting the lower surface of the base plate 34 and 
the other end contacting the intemiediate plate 36. The 
spring 56 is configured to nonnally bias the winding 
member 52 In a counter-clockwise direction CCW as 

10 viewed from above in Figure 4. Thus, the operating 
mechanism 28 moves the winding member 52 via the 
ratchet member 54 in a cioclcwise direction against the 
urging force of the main biasing member 56. More spe- 
cifically, the operating mechanism 28 preferably moves 
the winding member 52 to one of three predetermined 
shift positions, as discussed below. The retaining mech- 
anism 30 selectively retains the winding member 52 and 
the ratchet member 54 In one of the three shift positions , 
as also discussed below. 

^ [0039] Refen-ing now to Figures 4, 6 and 15-27, the 
operating mechanism 28 will now be discussed in more 
detail. The operating mechanism 28 basically includes 
a first operating member 60, a second operating mem- 
ber 62, an operating iinlc 64 and a follower link 66. The 

25 first operating member 60 together with the operating 
link 64, the follower link 66 and the mounting assemlsty 
24 form a four-bar linkage that controls movement of the 
first operating member 60. More specifically, the first op- 
erating member 60 is pivotally coupled to both the op- 

30 erating link 64 and the follower link 66 to move along a 
first arc A^. The operating link 64 is pivotally coupled to 
the main fixing boit 40, while the follower link 66 Is piv- 
otally coupled to the secondary fixing bolt 42. The first 
arc A.| has a relatively flat curvature such that the first 

35 operating member 60 moves substantially in a straight 
line as best seen in Figure 32. 
[0040] The operating link 64 preferably has a pawl 
mechanism 68 operativety coupled thereto. The pawl 
mechanism 68 is configured to engage the operating 

40 surface 54b of the ratchet member 54 when the first op- 
erating member 60 is pushed or moved by the rider from 
the normal rest positk)n to the shift position. Thus, when 
the first operating member 60 Is moved in a substantially 
linear directk>n along the arc A^, the operating link 64 is 

4^ also moved such that the pawl nnechanlsm 68 rotates 
the ratchet member54 one shift position agalnstthe urg- 
ing force of the biasing member 56. Thus, the winding 
member 52 is also rotated to pull the inner wire of the 
shift cable 21 and shift the front derailleur 15 to one of 

90 its shift positions. 

[0041] When the first operating member 60 moves 
back to the normal rest position, the pawl mechanism 
68 engages the release surface 363^ of the intemiediate 
plate 36 to disengage the pawl mechanism from the 

S5 ratchet member 54. However, the retaining mechanism 
30 engages the ratchet member 54 to hold the winding 
member 52 and the ratchet member 54 in the new shift 
position against the urging force of the spring 56. In the 
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Illustrated embodiment, movement of the first operating 
member 60 causes only one shift of the winding member 
52 from one shift position to the next adjacent shift po- 
sition in one rotational direction. 
[0042] The second operating member 62 is operative- 
ly coupled to the retaining mechanism 30 to selectively 
release the ratchet mennber 54 and the winding member 
52. In other words, the rider pushes or moves the sec- 
ond operating member 62 to disengage the retaining 
mechanism 30 from the ratchet member 54, which al- 
lows the winding member 52 and the ratchet member 
54 to rotate under the urging force of the spring 66. The 
retaining mechanism 30 is configured and an^nged so 
that the winding member 52 and the ratchet member 54 
rotate only one shift position for each push of the second 
operating member 62. In other words, the ratchet men> 
ber 54 engages the retaining mechanism 30 after rotat- 
ing one shVt position. Thus, in the Illustrated embodi- 
ment, movement of the second operating member 62 
causes only one shift of the winding member 52 from 
one shift position to the next adjacent shift position in 
another rotational direction opposite to the rotational di- 
rection caused by moving the first operating member 60. 
[0043] As best seen in Figures 4 and 1 5, the first op- 
erating member 60 is a thin flat member. The firBt oper- 
ating member 60 is preferably constructed of lightweight 
rigid material such as defomned sheet metal. The first 
operating member 60 basically includes an actuating 
portion 60a and a link portion 60b. The link portbn 60b 
Is preferably perpendicularto the actuating portk>n 60a. 
The link portion 60b includes a pair of holes 60bi and 
60b2 that are configured to receive the upper ends of a 
pair of pivot pins 69 and 70, respectively The pivot pin 
69 is pivotaiiy coupled to the operating link 64, while the 
pivot pin 70 is pivotaiiy coupled to the foitower link 66 
such that the first operating member 60 moves along 
the first arc A^. The actuating portion 60a can have a 
button 73 coupled thereto as seen in Figure 2, and is 
an-anged to be actuated or pushed by a thumb or finger 
of the rider. 

[0044] The second operating member 62 is preferably 
a thin flat ntember constructed of lightweight rigid ma- 
terial such as defomied sheet metal. The second oper- 
ating member 62 is stidably and pivotaiiy mounted on 
the secondary fixing bolt 42. More specifically, the sec- 
ond operating member 62 Is ph^otally and slldably 
mounted on a spacer 63 that is mounted on the second 
fixing bolt 42 between the second operating member 62 
and the follower link 66. The second operating member 
62 basically includes an elongated opening 62a, an ac- 
tuating flange 62b and a release flange 62c. The elon- 
gated opening 62a has an upper end of the spacer 63 
received therein. The release flange 62c is recehred In 
the guide opening 3684 of the intemiediate plate 36 to 
control movement of the second operating member 62 
together with the spacer 63, whk:h is fixed. 
[0045] The second operating member 62 is actuated 
by a tap lever 71 that is pivotaiiy coupled to the mounting 



flanges 36c^ and 36c2 of the intemnediate plate 36. More 
specif k:ally, the tap lever 71 is operatively coupled to the 
actuating flange 62b such that when the rider pushes 
the tap lever 71 with a thumb or finger, the second op- 

5 erating member 62 moves In a substantially linear direc- 
tion along a second arc as best seen in Figure 38. 
More specifically, the release flange 62c is received in 
the gukJe opening 36a4 of the Intemnediate plate 36, 
while the upper end of the spacer 63 is received in the 

10 elongated opening 62a such that the actuating flange 
62b moves along the arc Ag. 
[0046] The arc A2 is substantially parallel to the arc 
A^ and both arcs preferably have large radii of curvature 
such that substantially linear parallel movement be- 

15 tween the first and second operating members 60 and 
62 is achieved. A return biasing member or spring 72 is 
operatively coupled between the second operating 
member 62 and the Intennediate plate 36. Thus, when 
the rider releases the tap lever 71 , the second operating 

20 member 62 and the tap lever 71 return to a nomnal rest 
position. The gukie opening 3634 of the intemnediate 
plate 36 and the release flange 62c are configured to 
selectively engage/actuate the retaining mechanism 30 
as discussed below. 

25 [0047] The operating link 64 is preferably a thin flat 
step-shaped member constructed of a lightweight rigid 
material such as defomned sheet metal. More specifi- 
cally, the operating link 64 basically includes an operat- 
ing portion 64a and a coupling portton 64b. As men- 

30 tioned above, the operating link 64 Is pivotaiiy coupled 
to the main fixing bolt 40 and the pivot pin 69, which is 
pivotaiiy coupled to the first operating member 60. The 
operating portion 64a basbally Includes a main hole 
64a^, a pawl mounting hole 64a2, a projectbn 64a3, a 

35 cutout 64a4 and a spring mounting hole 6435. 

[0048] A spacer 65 Is mounted on the main fixing bolt 
40. The spacer 65 has a step-shaped exterior surface 
with a bottom end mounted in the main hole 64a^ of the 
operating link 64. The upper end of the spacer 65 con- 

40 tacts the intermediate plate 36 and surrounds the main 
hole 36a.| of the intemnediate plate 36. Thus, the oper- 
ating portion 64a of the operating link 64 is spaced from 
the intemnediate plate 36 and rotatabty nnounted on the 
spacer 65. 

45 [0049] The pawl mechanism 68 Is coupled to the pawl 
mounting hole 64a2 and basbally includes a pawl pivot 
pin 74, a pawl spring 76 and a pawl member 78. The 
pawl pivot pin 74 has a lower end mounted in the pawl 
mounting hole 64a2 of the operating link 64. The pawl 

50 member 78 Is mounted on the upper end of the pawl 
pivot pin 74 with the pawl spring 76 nomnaliy biasing the 
pawl member 78 relative to the operating link 64. Spe- 
cifk^ly, the pawl spring 76 has an upper end 76a cou- 
pled to the pawl member 78, a lower end 76b received 

55 in a spring mounting hole 64a5 of the operating link 64 
and a coiled portk)n 76c surrounding the pawl pivot pin 
74. The projectk>n 64a9 and the cutout 64a4 of the op- 
erating link 64 act as stop members or movement con- 
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trolling members of the operating iinic 64. More specifi- 
cally, the projection 64a3 and the cutout 64a4 are con- 
figured such that portions of the operating link 64 do not 
interfere wKh the movennent of other members of the 
front shift operating device 20 and/or control movement 
of the operating tinic 64. 

[0050] The pawl member 78 basically includes a 
mounting portion 78a and a pawl portion 78b. The 
mounting portion 78a is thinner than the pawl portion 
78b and Is received on the pawl pivot pin 74, The pawl 
portion 78b is configured to selectively contact the op- 
erating surface 54b of the ratchet member 54. Specifi- 
cally, when the operating link 64 is moved by the first 
operating member 60, the pawl portion 78b engages 
one of the grooves 54b^ of the operating surface 54b to 
rotate the ratchet member 54 and the winding member 
52 about the main fixing bolt 40. However, when the first 
operating member 60 and the operating link 64 are In a 
normal rest position, the pawl portion 78b contacts the 
outer release surface 8685 of the intenmediate plate 36. 
[0051 ] In other words, the outer release surface 26a^ 
Is shaped to hold the pawl portion 78b out of engage- 
ment with the grooves 54b^ of the operating surface 54b 
when the operating link 64 and the first operating mem- 
ber 60 are In their nomial rest positions. Thus, if the sec- 
ond operating member 62 is actuated by the tap lever 
71, e.g., if the retaining mechanism 30 is released as 
discussed below, the ratchet member 54 and the wind- 
ing member 52 can rotate due to the urging force of the 
main biasing member 56. 

[0052] The coupling portion 64b of the operating link 
64 Is offset from the operating portion 64a and basically 
includes a coupling hole 64bi. The coupling hole SAb^ 
is configured to receive the lower end of the pivot pin 69 
that is pivotally coupled to the first operating number 60. 
[0053] Referring again to Figures 4 and 1 9-21 , the fol- 
lower link 66 basteally includes an operating portion 66a, 
a coupling portion 66b and a protruston 66c. Thefoltow- 
er link 66 is preferably a step-shaped thin flat member 
constructed of lightweight rigid material such as de- 
fonned sheet metal. The operating portion 66a is pivot- 
ally coupled to the pivot pin 70 that is pivotally coupled 
to the first operating member 60. The coupling portion 
66b Is pivotally coupled to the secondary fixing bolt 42 
via the spacer 63. The operating pbrtton 66a Is offset 
from the coupling portion 66b. The protrusion 66c ex- 
tends upwardly from the coupling portion 66b and is con- 
figured to receive one end of a return biasing member 
(spring) 79. 

[0054] More specifcally, the operating portton 66a In- 
cludes a hole 66a^ configured to rotatably receive a k>w- 
er end of the pivot pin 70 while the coupling portk>n 66b 
includes a hote 66b^ configured to receive the k>werend 
of the spacer 63. The return biasing memlser 79 has one 
end coupled to the protrusion 66c and the other end cou- 
pled to the intenmediate plate 36 to nomnally urge the 
follower link 66 to the rest position. Thus, the first oper- 
ating member 60 and the first operating link 64 are also 



normally biased to the rest position by the retum biasing 
member (spring) 79 since these members fomn three 
links of a four-bar linkage assembly. 
[0055] Refening now to Figures 4. 6 and 28, the re- 

5 taining mechanism 30 will now be discussed in more de- 
tail. The retaining mechanism 30 basically includes a re- 
taining pivot pin 80, a retaining biasing member 82 and 
a locking member 84. The retaining pivot pin 80 is cou- 
pled to the base plate 34 and the intemnediate plate 36. 

10 The locking member 84 is rotatably mounted on the re- 
taining pivot pin 80. The retaining biasing member 82 
normally biases the locking member 84 toward a prede- 
tennined position. The locking member 84 is an^anged 
and configured to engage the positioning surface 54c of 

f 5 the ratchet member 54. Moreover, the locking member 
84 is also arranged andconf Igured to selectively engage 
the release flange 62c of the second operating member 
62. 

[0056] More specif k;aliy,.the retaining pivot pin 80 has 

so an upper end received in the mounting bore 34b of the 
base plate 34, and a k>wer end received In the positbn- 
ing hole 3683 of the intemnediate plate 36. Thus, the re- 
taining pivot pin 80 and the base plate 34 are non-mov- 
able relative to the main mounting portion 32. The lock- 

ss ing member 84 Is an^nged on the lower end of the re- 
taining pivot pin 60 adjacent the guide opening 3634 of 
the intemnediate plate 36. The biasing member 82 has 
an upper end engaged with the projecting section 34d 
of the base plate 34 and a bwer end engaged with the 

30 kx^king member 84 to nomially bias the kx^king member 
84 in a predetermined dlrectk>n. 
[0O57] The locking member 84 basicatty Includes a 
first stop portton 84a, a second stop portion 84b, a cen- 
tral hole 84c, a spring receiving recess 84d and an ac- 

35 tuating projection 84e. The lower end of the retaining 
pivot pin 80 is received in the hole 84c such that the 
k)cking member 84 is located between the base plate 
34 and the intermediate plate 36. The first and second 
stop portions 84a and 84b are an^anged on opposite lat- 

40 eral skJes of the teeth 54c^ of the ratchet member 64. 
The spring receiving recess 84d is configured to receive 
the lower end of the biasing member 82. The actuating 
projectton 84e Is arranged adjacent the release flange 
62c of the second operating member 62 that Is received 

45 in the guide opening 36a4. 

[0058] When the second operating member 62 is ac- 
tuated by the tap lever 71 , the release flange 62c en- 
gages the actuating projection 84e to rotate the locking 
member 84 against the biasing force of the spring 82. 

50 This moves the first stop portbn 84a out of engagement 
with the positioning surface 54c. Thus, the ratchet mem- 
ber 54 and the winding member 52 are rotated one shift 
position due to the biasing force of the main biasing 
member or spring 56. When the tap lever 71 is released, 

55 the bcking mennber 84 rotates via the biasing force of 
the spring 82 to engage the next tooth of the positioning 
surface 54c to hold the ratchet member 54 and the wind- 
ing member 52 in the desired shift position. 
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[0059] Operation of the front shift operating device 20 
will now be discussed in more detail with reference to 
Figures 4, 6 and 29-40. When the rider wishes to shift 
the front derailieur 15 and the chain C from a smaller 
front sprocl<et FS to a larger front sprocket FS, the rider 
pushes the first operating member 60 with a thumb or 
finger. The first operating member 60 moves along the 
arc to the shift position. This movement of the first 
operating member 60 causes both the operating link 64 
and the follower link 66 to rotate about the main and sec- 
ondary fixing bolts 40 and 42, respectively. When the 
operating link 64 rotates about the main fixing bolt 40, 
the pawl mechanism 68 moves with the operating link 
64. 

[0060] When the pawl mechanism 68 moves, the pawl 
member 78 moves out of engagement with the release 
surface 8685 of the Intennediate plate 36. The pawl 
member 78 then engages the ratchet member 54 to ro- 
tate the ratchet member 54 and the winding member 52 
one shift position. When the ratchet member is rotated 
from one shift position to the next adjacent shift position 
by the pawl mechanism 68, the locking member 84 is 
moved out of engagement with its respective tooth 54c^ 
and into engagement with the next respective tooth 
54ci . Specifically, as the ratchet member 54 moves be- 
tween two shift positions, the locking member 84 disen- 
gages and then reengages the teeth 54c^ to retain the 
ratchet member 54 in the next shift position. 
[0061] When the first operating member 60 is re- 
leased by the rider, the first operating member 60 moves 
back along the first arc to Its nonnal rest posltk>n. 
This movement of the first operating member 60 causes 
the operating link 64 and the follower link 66 to rotate 
about the main and secondary fixing bolts 40 and 42, 
respectively. The operating link 64 and the follower link 
66 rotate until they return to their nonnal rest posltk>ns. 
The pawl mechanism 78 moves with the operating link 
64. Thus, the pawl member 78 moves back into engage- 
ment with the release surface ZSa^ so that the pawl 
member 78 is out of engagement with the operating sur- 
face 54b of the ratchet member 54. However, the ratchet 
member54 Is retained in its shift position due to the lock- 
ing member 84. If the rider desires to shift from a smaller 
front sprocket FS to a larger front sprocket FS again, the 
first operating member 60 is pushed again along the first 
arc A., and the process described above Is repeated. 
[0062] If the rider desires to shift the front deraileur 
1 5 and the chain C from a larger front sprocket FS to a 
smaller front sprocket FS, the rWer pushes the tap lever 
71 with a thumb or finger. When the tap lever 71 is ac- 
tuated by the rider, the second operating member 62 
moves along the second arc A2 from the nomnal rest po- 
sition to the shift position. Specifically, movement of the 
second operating member 62 is controlled by the guide 
opening 36a4 of the intennediate plate and the spacer 
63, which is coupled to the secondary fixing bolt 42. 
When the second operating member 62 is moved to the 
shift position, the release flange 62c engages the k)ck- 



ing member 84. The locking member 84 is rotated 
against the biasing force of the spring 82 out of engage- 
ment with the teeth 5Ac^ of the ratchet member 54. The 
ratchet member 54 can then rotate under the biasing 

5 force of the main biasing member or spring 56. 

[0063] The locking member 84 will then engage the 
next adjacent tooth 540^ upon releasing the second op- 
erating member 62. Specifk^ally. when the rider pushes 
the tap lever 71 , the locking member 84 is disengaged 

10 from the teeth 540^. However, when the rider then re- 
leases the tap lever 71 , the second operating member 
62 will return to its nonnal rest position under the biasing 
force of the return spring 72. Thus, the release flange 
62c wilt release the locking member 84. In other words, 

IS the second operating member 62 is designed to be 
tapped and released relatively quickly by the rider. The 
locking member 84 then non-rotatably engages the next 
adjacent tooth 54c^ of the ratchet member 54 and the 
shift from the larger front sprocket FS to the smaller front 

20 sprocket FS is complete. This process can then be re- 
peated by the rider if desired. 

[0064] Of course, if the chain C is already on the 
smallest front sprocket FS, the stops between the lock- 
ing member 84 and the ratchet member 54 will prevent 

25 disengagement with the teeth 54c^ . Therefore, if the rid- 
er pushes the tap lever 71 when the front derailieur 15 
is positioned over the smallest front sprocket FS, a shift 
will not occur. Likewise, If the front derailieur 1 5 is in its 
top position such that the chain 0 is arranged on the 

30 largest front sprocket FS , the first operating member 60 
cannot be shifted due to the stops between the locking 
member 84 and the ratchet member 54. Thus, a shift 
will not occur in this situatton. 

S5 REAR SHIFT OPERATING DEVICE 

[0065] Ref ening now to Figures 3 and 5, the rear shift 
operating device 22 will now be discussed in more de- 
tali. The rear shift operating devce 22 is substantially 

40 identical to the front shift operating device 20 except that 
certain parts of the rearshift operating devtoe have been 
modified so that the rear shift operating devk» 22 has 
more shift positions than the front shift operating devk^e 
20. Specifically, the rearshift operating devk^e 22 is de- 

45 signed to include more shift positions than the front shift 
operating devtee 20 because the rear derailieur 1 7 has 
nnore shift positions than the front derailieur 1 5. Howev- 
er, the rear shift operating device 22 utilizes operating 
nfiembers that have the same or almost the same stroke 

so as the front shift operating device 20, as discussed be- 
low, in other words, the rear shift operating device 22 is 
configured to be used with the rear derailieur 17, which 
is designed to shift between a number of rear sprockets 
RS larger than the number of front sprockets FS. 

55 [0066] The rear sh ift operating device 22 basbaliy in- 
cludes a mounting assembly 124, a winding mechanism 
126, an operating mechanism 128 and a retaining 
mechanism 1 30 coupled together to shift the rear derail- 
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leur 1 7 and the chain C of the drive train or transmission 
1 4 between the rear sprockets RS. In the Illustrated env 
bodiment, the transmission 1 4 preferably has more than 
three rear sprockets RS coupled thereto. More specific 
cally, In the illustrated embodiment, the transmission 
preferably has nine rear sprockets RS. Thus, the rear 
shift operating device 22 also preferably has more than 
three shift positions. More speclftcalty, the rear shift op* 
erating devk^e 22 preferably has nine shift positions, in 
any event, the rear shift operating device 22 preferably 
has a number of shift positions that con-esponds to the 
number of shift positions of the rear derallleur 17. Of 
course, it will be apparent to those skilled In the art from 
this disclosure that the rear derallleur 17 and the rear 
shift operating device 22 couki be designed with a dif- 
ferent number of shift positions if needed and/or desired. 
[0067] The winding mechanism 126, the operating 
mechanism 128 and the retaining mechanism 130 are 
coupled to the mounting assembly 124. The winding 
mechanism 126 is controlled by the operating mecha- 
nism 1 28 and the retaining mechanism 1 30 to selective- 
ly maintain the rear derallleur 17 in one of a plurality of 
shift positions via the control cable 23. More specifically, 
the operating mechanism 128 and the retaining mech> 
aniem 130 control rotation of the winding mechanism 
126 to selecth/ely retain the winding mechanism 126 In 
one of the plurality of shift positions. Thus, the inner wire 
of the control cable 23 and the rear derallleur 1 7 are also 
selectively retained in one of a plurality of shift positions. 
The inner wire of the rear control cable 23 is coupled to 
the winding mechanism 126 such that rotation of the 
winding mechanism 126 takes-up or lets-out the inner 
wire of the control cable 23 to actuate/move/shift the 
rear derailteur 17 between the rear sprockets RS. 
[0068] The mounting assembly 1 24 basically Includes 
a plurality of fixed members coupled together to f omri a 
shift operating device housing that supports the winding 
mechanism 126, the operating mechanism 128 and the 
retaining mechanism 130. More speclfk:atly, the mount- 
ing assembly 124 basically includes a main mounting 
portion 132, a base plate 1 34, an intermediate plate 1 36 
and a lever retaining plate 1 38. The base plate 1 34, the 
IntemiediatB plate 1 36 and the lever retaining plate 1 38 
are basbally fixedly coupled to the main mounting por- 
tk>n 132 by a main fixing bolt 140 (first fixed pivot axle) 
and a secondary fixing bolt 142 (fixed pivot axle) that 
are preferably parallel to each other to form the shift op- 
erating devk:e housing. Various other parts of the rear 
shift operating device 22 (i.e. , parts of the winding mech- 
anism 126, operating mechanism 128 and retaining 
mechanism 130) are either movably or non-movably 
coupled to the mounting assembly 124, as discussed 
below in more detail. 

[0069] The main mounting portion 132 bask^aliy has 
a main/shift mounting plate 1 32a, a handlebar mounting 
bracket 132b and a brake lever mounting bracket 132c 
as t>est seen in Figure 3 and 5. A brake lever 133 is 
ph^otatly coupled to the brake lever nrwunting bracket 



132c of the main mounting portion 132 in the Illustrated 
emljodiment. The brake lever 1 33 is operatively coupled 
to the rear brake 1 9b by a bowden brake cable in a con- 
ventional manner. Preferably, the main/shift mounting 

s plate 132a, the handlebar mounting bracket 132b and 
the brake lever mounting bracket 132c are Integrally 
fonned together as a one-piece unitary member that Is 
coupled to the handlebar 13 via the mounting bracket 
1 32b. Thus, an Integral rearshift/brake operating devbe 

10 22 is preferably provkJed. The main mounting portton 
132 is preferably constructed of a lightweight rigid ma- 
terial such as cast aluminum. Of course, any suitable 
material could be utilized if needed and/or desired. 
[0070] The base plate 1 34, the intennediate plate 1 36 

IS and the retaining plate 138 are preferably fixedly cou- 
pled to the main/shift mounting plate 132a via the fixing 
bolts 1 40 and 1 42 in a spaced arrangement to accom- 
modate parts of the winding mechanism 126, operating 
mechanism 128 and retaining mechanism 130therebe- 

^ tween. More speclfk^ally, the main/shift mounting plate 
132a includes a main through hole 132a^ and blind 
threaded bore 1 32a2 configured to mount thefixing bolts 
140 and 142 therein, respectively. A cover 144 and In- 
dicating mechanism 146 are also preferably fixedly cou- 

25 pled to the main/shift nrrounting plate 1 32a. However, the 
cover 144 and the indksating mechanism 146 are rela- 
tively conventional. Thus, the cover 1 44 and the indicat- 
ing mechanism 146 will not be discussed and/or Illus- 
trated In detail herein. Moreover, the cover 144 and the 

30 indicating mechanism 146 are omitted from some Fig- 
ures for the purpose of clarity. In any event, the Indicat- 
ing mechanism 146 is preferably operatively coupled 
with the shift operating devtoe 22 to indteate the various 
shift positions In a conventional manner. 

35 [0071] As seen In Figures 5 and 41 , the base plate 
134 is a relatively thin, flat member. The base plate 134 
is preferably constmcted of a lightweight rigid material 
such as sheet metal. The base plate 134 is k>cated be- 
tween the main mounting portion 132 and the Intemie- 

40 diate plate 136 and bask:aily has a main through bore 
134a, a positk)ning mounting bore 134b, a spring 
mounting slot 134c, a projecting sectk>n 134d and a T- 
shaped opening 134e. The main through bore 134a Is 
configured to receive the main fudng bolt 140 there- 

45 through, while the mounting bore 134b is configured to 
receive part of the retaining mechanism 1 30 . Specif teal- 
ly, the retaining mechanism 130 is coupled to the posi- 
tioning mounting bore 134b and the intennediate plate 
136 to prevent rotatton of the base plate 134 relative to 

so the main mounting portion 1 32 as discussed bek>w. Al- 
so, a portion of the Intennediate plate 136 extends par- 
tially through the T-shaped opening 134e to prevent ro- 
tation of the base plate 134, and acts as a spacer as 
also discussed below. The spring mounting slot 134c is 

S5 configured to engage a portion of the winding mecha- 
nism 126 as discussed below. The projecting section 
134d is configured to engage a portion of the retaining 
mechanism 130 as also discussed below. 
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[0072] As seen in Figures 5 and 42, the intenriediate 
plate 136 is preferably formed of several thin flat por- 
tions integrally fonned together as a one-piece unitary 
member. Moreover, the intermediate plate 136 is pref- 
erably constructed of a lightweight rigid material such 
as defomied sheet metal. The Intermediate plate 136 Is 
located between the base plate 134 and the lever re- 
taining plate 138, and basically has a base portion 1 36a. 
a connecting portion 1 36b, and a lever mounting portion 
1 36c. The base portion 1 36a is fixedly and non-rotatably 
coupled to the main/shift plate 132a. The connecting 
portion 136b extends outwardly from the base portion 
1 36a. The lever mounting portion 1 36c is coupled to the 
free end of the connecting portion 136b. 
[0073] The base portion 136a basically Includes a 
main through hole 1 sea^ , a secondary hole 1 seag, a po- 
sitioning hole 136a3 a guide opening 136a4 and a re- 
lease surface iseag. A flange 1368^ with a mounting 
hole 13687 preferable extends from the base portion 
136a to fomn a right angle. An auxiliary hole 13683 
arranged between the main through hole 136a^ and the 
release surface 13685. The main hole 136a^ is config- 
ured to receive the main fucing bolt 140 therethrough 
while the secondary hole 1 3682 ^ configured to receive 
the secondary fixing bolt 142 therethrough. Thus, the 
base portion 136a is non-rotatably coupled to the main 
mounting portion 132. The retaining mechanism 130 is 
coupled to the positioning hole 1 3683 and the hole 1 34b 
such that the base plate 1 34 is non-rotatably coupled to 
the main mounting portion 132 via the base portion 
136a, as discussed below. 

[0074] The guide opening 13684 is configured to re- 
ceive a portion of the operating mechanism 128 as dis- 
cussed below In more detail. The release surface 1 8685 
is configured to selectively engage a portion of the op- 
erating mechanism 128 as also explained below. The 
flange 1368^ extends partially through the T-shaped 
opening 1 34e of the base plate 1 34 to non-rotatably cou- 
ple the base plate 1 34 to the intermediate plate 1 36. The 
flange 18685 ^ spacer between the base 

plate 134 and the intemiediate plate 136 due to the 
stepped configuration of the flange 1363^. The mount- 
ing hole 136% receives a fastener 145 to couple the 
control cable 23 thereto. The auxiliary hole 1 36ae Is con- 
figured to receive a pivot pin 148 (second fixed pivot ax- 
le) therein. A portion of the operating mechanism 128 Is 
rotatabiy mounted or coupled on the pivot pin 148 as 
explained below. The pwot pin 148 Is preferably ar- 
ranged to be parallel to the main fixing bolt 40 (first pivot 
axle). 

[0075] The lever mounting portion 1 36c Includes first 
and second mounting flanges 136c^ and 136c2, respec- 
tively. The mounting flanges 136c^ and 136c2 include 
holes 1 36c3 and 136C4, respectively, that are configured 
to receive a portion of the operating mechanism 128, as 
also discussed below in more detail. The connecting 
portion 136b extends between the lever mounting por- 
tion 136c and the base portion 136a such that the lever 



nru>unting portion 136c is spaced outwardly from the 
base portion 136a. 

[0076] As seen in Figures 5 and 43, the lever retaining 
plate 138 is preferably a thin flat member, The lever re- 

5 taining plate 138 is preferably constmcted of a light- 
weight rigid material such as sheet metal. The lever re- 
taining plate 138 is located on an opposite side of the 
intemnedlate plate 136 from the base plate 134. Thus, 
the lever retaining plate 138 is located furthest from the 

10 main mounting portion 132. The lever retaining plate 
1 38 is fixedly and non-rotatably coupled to the main/shift 
mounting plate 132a via the fixing bolts 140 and 142. 
The lever retaining plate 138 basically includes a main 
support portion 138a and an extending portion 138b. 

IS [0077] The main support portion 138a has a main hole 
138a^, a pair of opposed auxiliary holes ISSag, and a 
pair of opposed retaining holes 18883. 
138a^ Is configured to receive the main fixing bolt 140 
therethrough. In this embodiment, one of the auxiliary 

20 holes 1 38a2 is used to receive a lower end of the pivot 
pin 148. In other words, the lever retaining plate 138 is 
identical to the lever retaining plate 38 but in the rear 
shift operating device 22, one of the auxiliary holes 
13832 P'v^^ P^i^ partially received therein. 

The pair of retaining holes 138a3 are configured to re- 
ceive projections of a main nut plate 1 41 to prevent loos- 
ening of the main fixing bolt 1 40 after the parts of the 
mounting assembly 124 are coupled together. 
[0078] The extending portion 138b includes a second- 

30 ary hole 1 38b., and a pair of retaining holes 1 38b2. The 
secondary hole 138b^ is configured to receive the sec- 
ondary fixing bolt 142 therethrough. The retaining holes 
1 38b2 are configured to receive projections of a second- 
ary bolt plate 1 43 to prevent loosening of the secondary 

35 fixing bolt 1 42 after the parts of the mounting assembly 
124 are coupled together. Thus, the lever retaining plate 
138, the intennediate plate 1 36, the base plate 134 and 
the main/shift plate 132a are fixedly and non-rotatably 
coupled together to form the housing or mounting as- 

40 sembly124. 

[0079] Refening to Figures 5 and 44-47, the winding 
mechanism 126 will now be discussed In more detail. 
The winding mechanism 126 is mounted on the main 
fixing bolt 140 between the base plate 134 and the In- 

45 temiedlate plate 136 ofthe mounting assembly 124. The 
winding mechanism 126 basically Includes a cable 
winding member 152, a ratchet member 154, a main bi- 
asing member 156 and a unit spacer 158. In the illus- 
trated embodiment, the winding member 1 52 and the 

50 ratchet member 1 54 are preferably separate members 
that are non-rotatably coupled together. The main bias- 
ing member 156 is preferably a torBlon spring that nor- 
mally biases the winding member 152 and the ratchet 
member 154 in a predetemnined rotational direction, e. 

55 g., the clockwise direction CW as seen in Figure 5. The 
winding mechanism 126 is operatively coupled to the 
operating mechanism 128 and the retaining mechanism 
1 30 to selectively retain the winding member 1 52 In one 
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of a plurality of shift positions. 
[0080] The winding member i 52 is preferably a step- 
shaped member integrally fomied as a one-piece uni- 
tary member. Moreover, the winding member 152 is 
preferably constructed of a lightweight rigid material 
such as hard plastic. The winding member basically in- 
cludes a winding portion 152a and a projecting portion 
1 52b. A central through opening 1 528^ extends through 
both the winding portion 1 52a and the projecting portion 
152b and is configured to receive the main fixing bolt 
140 therethrough. Thus, the winding member 152 is 
coupled to the mounting assembly 1 24 for rotation about 
the main fixing bolt 1 40. The ratchet member 154 is pref- 
erably non-rotatably coupled to the winding member 
152 and is located between the winding member 152 
and the Intermediate plate 136. Thus, the ratchet mem- 
ber 154 rotates with the winding member 152. As ex- 
plained betow, the rotational movement of the winding 
member 1 52 Is controlled by the ratchet member 1 52. 
[0081] The winding portion 152a includes a cable 
mounting section 15282, a winding surface 1 52a3 and a 
spring receiving recess 1 S2a^. The cable mounting sec- 
tion 152a2 includes a through opening configured to re- 
ceive the inner wire of the control cable 23 and a recess 
configured to receive a nipple or abutment of the inner 
wire of the control cable 23 in a conventional manner. 
The winding surface 152a3 Is a curved groove-shaped 
surface which extends circumferentially away from the 
cable mounting section 15282- The spring receiving re- 
cess 15284 is a substantially annular recess with a larg- 
er diameter than the central through opening 1528^ 
Moreover, the spring receiving recess 15284 includes a 
cutout or notch 152as configured to receive one end of 
the spring 156 as discussed below. The spring receiving 
recess 152a4 preferably has a radial width sufficient to 
receive a portion the main spring 1 56 as also discussed 
below in more detail. The winding portion 1 52a also pref- 
erably includes a stepped groove 1528^ configured to 
receive a portion (not shown) of the indicating mecha- 
nism 146. 

[0082] The projecting portion 1 52b basically includes 
a plurality of large splines 1 52b^ and a plurality of small 
splines 152b2 that are configured to non-rotatably en- 
gage the ratchet member 1 54. The large splines 1 52b^ 
are arranged on an opposite side of the central through 
opening 1528^ from the small splines 152b2. Moreover, 
the splines 152b^ and 152b2 are oriented such that the 
ratchet nnember 154 is arranged in a certain configura- 
tion in order to properly engage both the operating 
mechanism 128 and the retaining mechanism 130, as 
discussed below. 

[0083] The ratchet member 154 is preferably a thin 
flat member. Preferably, the ratchet member 1 54 is con- 
structed of a lightweight rigid material such as sheet 
metal. The ratchet memiser 154 basically includes a 
splined central opening 154a, an outer operating sur- 
face 154b and an outer positioning surface 154c. The 
opening 1 54a is configured to leceive the projecting por- 



tion 152b of the winding member 152 to non-rotatably 
couple the ratchet member 154 to the winding member 
152 in a predetennined orientation. In other words, the 
opening 154a mates with the large splines 152b^ and 

5 the small splines 152b2 of the projecting portion 152b 
so that the winding member 152 rotates with the ratchet 
member 1 54 as If they were a single piece. 
[0084] The operating surface 154b is configured to 
engage a portion of the operating mechanism 128, 

10 which is discussed below. More specifically, the operat- 
ing surface 154b includes a plurality (nine) of grooves 
154b^ that fomn teeth designed to selectively engage a 
portion of the operating mechanism 128. The position- 
ing surface 1 54c is configured to engage a portion of the 

IS retaining mechanism 130 (which Is also discussed be- 
low) to select^fely hold and retain the ratchet member 
154 and the winding member 152 In one of the plurality 
of shift positions. More specifically, the positioning sur- 
face 154c Includes a plurality (nine) of projections or 

so teeth 1540^, which engage a portion of the retaining 
mechanism 130. Thus, the ratchet member 154 Is a 
modified version of the ratchet member 54 in order to 
provide more shift positions. The ratchet member 154 
also preferably includes a pair of stops 1 54d and 154e. 

25 Specifically, the stop 154d is a rest stop while the stop 
154e is a fully shifted stop. The stops 154d and 154e 
selectively engage portions of the retaining mechanism 
130 to control movements of the winding member 152 
and the ratchet member 154. The ratchet member 154 

so is configured to have a smaller operating angle for each 
shift between an adjacent pair of shift positions than the 
ratchet menter 54. Thus, the operating mechanism 1 28 
is a modified version of the operating mechanism 28 In 
order to cooperate with the ratchet memt)ers 1 54 as ex- 

S5 plained below. 

[0085] The biasing member 1 56 Is preferably a torsion 
spring that is arranged to apply an urging force on the 
winding member 1 52 and the ratchet member 1 54 to ro- 
tate about the main fixing bolt 140. The biasing member 

40 (spring) 156 basically Includes a first end 156a, a sec- 
ond end 156b and a colled portion 156c extending be- 
tween the first and second ends 156a and 156b. The 
first end 156a is arranged In the spring mounting slot 
1 34c of the base plate 1 34, while the second end 1 56b 

45 is an'anged in the notch or cutout 1 5285 extending from 
the spring receiving recess 152a4 of the winding mem- 
ber 152. The coiled portion 156c is partially received in 
the spring receiving recess 152c^. The unit spacer 158 
is disposed in the central through opening 1 52a^ of the 

so winding member 1 52. 

[0086] The unit spacer 158 is preferably a tubular 
member constructed of lightweight rigid material with 
one end contacting the tower surface of the base plate 
134 and the other end contacting the upper surface of 

ss the Intemiediate plate 136 to space the Intennediate 
plate 136 from the base plate 134. The spring 156 is 
configured to nomially bias the winding member 152 in 
a clockwise direction as viewed from above in Figure 5. 
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Thus, the operating mechanism 128 moves the winding 
member 152 via the ratchet member 154 in a counter- 
clockwise direction against the urging force of the main 
biasing member 156. More specifically, the operating 
mechanism 1 28 preferably moves the winding member 
1 52 to one of nine predetemiined shift positions, as dis- 
cussed below. The retaining mechanism 1 30 selectively 
retains the winding member 152 and the ratchet mem- 
ber 154 in one of the nine shift positions, as also dis- 
cussed below. 

[0087] Refening now to Figures 5 and 49-61 , the op- 
erating mechanism 128 will now be discussed in more 
detail The operating mechanism 128 is a modified ver- 
sion of the operating mechanism 28 in order to accom- 
modate the larger number of shift posltio ns of the ratchet 
member 54 as explained below. The operating mecha- 
nism 128 basically Includes a first operating member 
160, a second operating member 1 62, an operating link 
1 64 and a follower link 1 66. The first operating member 
1 60 together with the operating link 1 64, the follower link 
1 66 and the mounting assembly 124 fomn a four-bar link- 
age that controls movement of the first operating menn- 
ber 160. More specifically, the first operating member 
160 Is ph^otally coupled to both the operating link 164 
and the foltower link 166 to move along a first arc 1 
as best seen in Figures 63 and 64. The operating link 
164 is pivotally coupled on the pivot pin 148 (second 
fixed pivot axle) and operatrvely coupled on the main 
fixing bolt 1 40, while the folk^wer link 1 66 is ph^otally cou- 
pled to the secondary fixing bolt 142 (fixed pivot axle). 
The ftrst arc 1 has a relatively flat cun^ature such that 
the first operating member 1 60 moves substantially in a 
straight line. 

[0088] The operating link 164 preferably has a pawl 
mechanism 168 operatively coupled thereto. The pawl 
mechanism 168 is configured to engage the operating 
surface 1 54b of the ratchet member 154 when the first 
operating member 1 60 is pushed or moved by the rider 
from the nomrial rest position to the shift position. Thus, 
when the first operating member 1 60 is moved in a sub- 
stantially linear dlrectk>n along the arc 1 A^, the operat- 
ing link 1 64 Is also moved such that the pawl mechanism 
168 rotates the ratchet member 154 one shift position 
against the urging force of the biasing member 156. 
Thus, the winding member 1 52 is also rotated to pull the 
inner wire of the shift cable 23 and shift the rear derall- 
leur 17 to one of Its shift positions. 
[0089] When the first operating member 160 moves 
back to the nomnal rest position, the pawl mechanism 
168 engages the release surface 136a5 of the Intemie- 
dlate plate 1 36 to disengage the pawl mechanism from 
the ratchet member 154. However, the retaining mech- 
anism 1 30 engages the ratehet member 1 54 to hold the 
winding member 1 52 and the ratchet member 1 54 in the 
new shift position against the urging force of the spring 
1 56. In the illustrated embodiment, movement of the first 
operating member 1 60 causes only one shift of the wind- 
ing member 152 from one shift position to the next ad- 



jacent shift position in one rotational direction. 
[0090] The second operating member 162 is opera- 
tively coupled to the retaining mechanism 1 30 to selec- 
tively release the ratchet member 154 and the winding 

5 member 1 52. In other words, the rider pushes or moves 
the second operating member 162 to disengage the re- 
taining mechanism 130 from the ratchet nr^ember 154, 
which allows the winding member 152 and the ratchet 
member 154 to rotate under the urging force of the 

10 spring 1 56. The retaining mechanism 1 30 is configured 
and arranged so that the winding member 1 52 and the 
ratchet member 154 rotate only one shift position for 
each push of the second operating member 1 62. In oth- 
er words, the ratchet member 1 54 engages the retaining 

15 mechanism 130 after rotating one shift position. Thus, 
in the illustrated embodiment, movement of the second 
operating member 1 62 causes only one shift of the wind- 
ing member 152 from one shift position to the next ad- 
jacent shift positk)n in another rotational direction oppo- 

20 site to the rotational direction caused by moving the first 
operating member 1 60. 

[0091] As best seen in Figures 5 and 49, the first op- 
erating member 1 60 Is a thin flat member. The first op- 
erating member 1 60 is preferably constructed of light- 

^ weight rigkl material such as def omied sheet metal. The 
first operating member 160 bask:ally has an actuating 
portion 1 60a and a link portion 1 60b. The link portion 
1 60b is preferably perpendicular to the actuating portion 
160a. The link portion 160b includes a pair of holes 

30 1 60bi and 1 60b^ that are configured to receh^e the up- 
per ends of a pair of pivot pins 1 69 and 1 70, respectively. 
The pivot pin 1 69 is pivotalty coupled to the operating 
iink 1 64, while the pivot pin 1 70 is pivotally coupled to 
the follower link 1 66 such that the first operating member 

35 1 60 moves along the first arc 1 A^ . The actuating portion 
1 60a can have a button 1 73 coupled thereto as seen In 
Figure 3, and is arranged to be actuated or pushed by 
a thumb or finger of the rider 
[0092] The second operating member 1 62 is prefera- 

40 biy a thin flat member constructed of lightweight rigid 
material such as defonmed sheet metal. The second op- 
erating member 162 is slidably and ph^otally mounted 
on the secondary fixing bolt 142. More specif k:ally, the 
second operating member 1 62 is pivotally and slidably 

45 mounted on a spacer 1 63 that is mounted on the second 
fixing bolt 142 between the second operating member 
162 and the folbwer link 166. The second operating 
member 162 basically includes an elongated opening 
162a, an actuating flange 162b and a release flange 

so 1 62c. The elongated opening 1 62a has an upper end of 
the spacer 163 receh/ed therein. The release flange 
162c is received In the gukle opening 13684 ^ 
temnedlate plate 1 36 to control movement of the second 
operating member 162 togetiier with the spacer 163, 

55 which is fixed. 

[0093] The second operating member 1 62 is actuated 
by a tap lever 1 71 that is pivotally coupled to the mount- 
ing flanges 136&| and 136C2 of the intemiediate plate 
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136. More specifically, the tap lever 171 is operatively 
coupled to the actuating flange 1 62b such that when the 
rider pushes the tap lever 171 with a thumb or finger, 
the second operating nnember 1 62 moves in a substan- 
tially linear direction along a second arc (not shown) in 
manner substantially identical to the second operating 
member 62. More specifically, the release flange 162c 
Is received tn the guide opening 136a4 of the intennedl- 
ate plate 1 36, while the upper end of the spacer 1 63 is 
received in the elongated opening 162a such that the 
actuating flange 162b moves along the second arc. 
[0094] The second arc is substantially parallel to the 
arc 1 Ai and both atcs preferably have large radii of cur- 
vature such that substantially linear parallel movement 
between the first and second operating members 1 60 
and 162 is achieved. In other words, the arc 1 and the 
second arc are basically minx>r Images of the arcs A^ 
and A2 of the shift operating device 20. A return biasing 
member or spring 172 Is operatively coupled between 
the second operating member 1 62 and the intemiediate 
plate 136. Thus, when the rider releases the tap lever 
1 71 , the second operating member 1 62 and the tap le- 
ver 1 71 return to a nomnal rest position. The guide open- 
ing 13684 of the intemiediate plate 136 and the release 
flange 162c are configured to eeiectively engage/actu- 
ate the retaining mechanism 130 as discussed below. 
[0095] The operating link 164 is preferably a thin flat 
step'Shaped member constructed of a lightweight rigid 
material such as deformed sheet metal. More specifh 
calty, the operating link 164 basually includes an oper- 
ating portion 1 64a and a coupling portion 1 64b. As men- 
tioned above, the operating link 1 64 is pivotally coupled 
to the pivot pin 1 48 and operatively coupled to the main 
fixing bolt 1 40, and pivotally coupled to the pivot pin 1 69, 
which is pivotally coupled to the first operating member 
160. The operating portion 164a basically includes a 
main hole 164a^, a pawl mounting hole 1 64a2, a projec- 
tton 164a3, and an auxiliary hole 1643^. The operating 
link 164 Is a modified versbn of the operating link 64 
and moves differently than the operating link 64, as ex- 
plained below. 

[0096] Aspacer 1 65 is mounted on the main fixing t)oit 
140 and is fixed. Tlie spacer 165 has a step-shaped ex- 
terior surface with a bottom end mounted in the main 
hole 164a^ of the operating link 164. The main hole 
1 64a^ Is shaped as an elongated circumferential guide 
opening larger than the lower end of the spacer 165. 
Thus, the operating link is movable along a transverse 
arc relative to the main fixing bolt 1 40. Specifically, the 
lower end of the spacer 1 65 slides relative to the oper- 
ating portion 1 64a due to the configuration of elongated 
circumferential guide opening 1 64a^. The upper end of 
the spacer 1 65 contacts the intemnediate plate 136 and 
surrounds the main hole 1 36a^ of the intermediate plate 
136. Thus, the operating portion 164a of the operating 
link 164 Is spaced from the intemriedlate plate 136. 
[0097] The pivot pin 1 48 is fixed between the intemie- 
diate plate 136 and the lever retaining plate 138. More- 



over, the pivot pin 1 48 extends through the auxiliary hole 
164a4 such that the operating link 164 pivots about the 
pivot pin 148. not the main fixing bolt 140. Thus, the op- 
erating link 1 64 moves differently than the operating link 

5 64. More specifk^ally, the auxiliary hole 1643^ is closer 
to the pawl mounting hole 164a2 than the main hole 
164a^ such that the pawl mechanism 168 moves a 
smaller operating angle than the pawl mechanism 68. 
in other words, the operating link 164 and the pawl 

10 mechanism 168 are configured to cooperate with the 
iBtchet member 154, whk:h has smaller operating an- 
gles between the various shift positions such that the 
first operating member 160 has a stroke substantially 
identk»l to the stroke of the first operating member 60 

IS of the front shift operating devtee 20. 

[0098] The pawl mechanism 168 is coupled to the 
pawl mounting hole 1 64a2 and basically Includes a pawl 
pivot pin 174, a pawl spring 176 and a pawl member 
178. The pawl pivot pin 174 has a tower end mounted 

so In the pawl mounting hole 164a2 of the operating link 
164. The pawl member 178 Is mounted on the upper 
end of the pawl pivot pin 1 74 with the pawl spring 1 76 
normally biasing the pawl member 178 relative to the 
operating ink 1 64. Specif cally, the pawl spring 1 76 has 

ss an upper end 1 76a coupled to the pawl member 1 78, a 
lower end 176b received in a spring mounting hole 64a5 
of the operating link 164 arKi a coiled portion 176c sur- 
rounding the pawl pivot pin 174. The projection 164a3 
of the operating link 1 64 acts as stop member or move- 

30 mentcontroltingmemberof theoperatinglink 164. More 
specifically, the projectton 1 64a3 is configured such that 
portions of the operating link 164 do not interfere with 
the movement of other members of the rear shift oper- 
ating devk^e 22 and/or control movement of the operat- 

35 ing link 164. 

[0099] The pawl mennber 178 basically includes a 
mounting portion 178a and a pawl portion 178b. The 
mounting portton 178a Is thinner than tiie pawl portion 
1 78b and Is received on the pawl pivot pin 1 74. The pawl 

^ portion 1 78b is configured to selectively contact the op- 
erating surface 154b of the ratchet member 154. Spe- 
ciftoally, when the operating link 164 is moved by the 
first operating member 160, the pawl portion 178b en- 
gages one of the grooves 1 SAb^ of the operating surface 

45 1 54b to rotate the ratchet member 1 54 and the winding 
member 152 about the main fixing bolt 140. However, 
when the first operating member 1 60 and the operating 
link 164 are In a normal rest position, the pawl portion 
178b contacts the outer release surface 136a5 of the 

so intenmedlate plate 136. 

[01 00] tn other words , the outer release surface 1 36a5 
Is shaped to hold the pawl portion 178b out of engage- 
ment with the grooves 164bf of the operating surface 
1 54b when the operating link 1 64 and the first operating 

ss member 160 are in the non^nal rest positions. Thus, if 
the second operating member 1 62 is actuated by the 
tap lever 171. e.g.. if the retaining mechanism 130 is 
released as discussed below, the ratchet member 154 
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and the winding member 152 can rotate due to the urg- 
ing force of the main biasing member 156. 
[0101] The coupling portion 164b of the operating llnlc 
1 64 Is offset from the operating portion 164a and basi> 
cally indudes a coupling hole 1 6Ab^. The coupling hole 
1 64bi is configured to receive the lower end of the pivot 
pin 169 that is pivotally coupled to the first operating 
member 160. 

[0102] Referring again to Figures 5 and 53-55, the fol- 
lower linl< 166 basically includes an operating portion 
166a, a coupling portion 166b and a protrusion 166c. 
The follower link 166 is preferably a step-shaped thin 
flat member constructed of lightweight rigid material 
such as defonned sheet metal. The operating portion 
1 66a is pivotally coupled to the pivot pin 1 70 that is piv- 
otally coupled to the first operating member 1 60. The 
coupling portion 1 66b is pivotally coupled to the second- 
ary fixing bolt 1 42 viathe spacer 1 63. The operating por- 
tion 166a is offset from the coupling portion 166b. The 
protrusion 166c extends upwardly from the coupling 
portion 166b and is configured to receive one end of a 
return biasing member (spring) 179. 
[0103] More specifically, the operating portion 166a 
includes a hole ^66a^ configured to rotatably receive a 
lower end of the pivot pin 1 70 while the coupling portion 
166b includes a hole 166b^ configured to receive the 
lower end of the spacer 1 63. The retum biasing member 
1 79 has one end coupled to the protrusion 1 66c and the 
other end coupled to the intennediate plate 136 to nor- 
mally urge the follower link 1 66 to the rest position. Thus, 
the first operating member 160 and the first operating 
link 164 are also nomially biased to the rest position by 
the retum biasing member (spring) 179 since these 
members fomn three links of a four-bar linkage assem- 
bly. 

[01 04] Refening now to Figures 5 and 62, the retain- 
ing mechanism 1 30 will now be discussed in more detail. 
The retaining mechanism 130 basically includes a re- 
taining pivot pin 180, a retaining biasing member 182 
and a k)cking member 184. The retaining pivot pin 1 80 
is coupled to the base plate 134 and the intermediate 
plate 1 36. The kx^ng member 1 84 is rotatably mounted 
on the retaining pivot pin 180. The retaining biasing 
member 182 nomiatty biases the locking member 184 
toward a predetemnined position. The locl<ing member 
1 84 Is arranged and configured to engage the position- 
ing surface 1 54c of the ratchet member 154. Moreover, 
the kicking member 1 84 is also anranged and configured 
to selectively engage the release flange 1 62c of the sec- 
ond operating member 162. 

[0105] More specifically, the retaining pivot pin 180 
has an upper end received In the mounting bore 1 34b 
of the base plate 134, and a lovver end received in the 
positioning hole 136a3 of the intermediate plate 136. 
Thus, the retaining pivot pin 1 80 and the base plate 1 34 
are non-movable relative to the main mounting portion 
132. The locking member 184 is arranged on the lower 
end of the retaining pivot pin 180 adjacent the guide 



opening 1368^ of the intermediate plate 136. The bias- 
ing member 182 has an upper end engaged with the 
projecting section 1 34d of the base plate 1 34 and a low- 
er end engaged with the locking member 1 84 to nomial- 
5 ty bias the locking member 184 in a predetermined di- 
rection. 

[0106] The locking member 184 basically includes a 
first stop portion 184a, a second stop portion 184b, a 
central hole 184c, a spring receiving recess 184d and 

10 an actuating projection 1 84e. The lower end of the re- 
taining pivot pin 1 80 is received in the hole 1 84c such 
that the locking member 184 is located between the 
base plate 134 and the intemraediate plate 136. The first 
and second stop portions 184a and 184b are an^nged 

15 on opposite lateral sides of the teeth 1 540^ of the ratchet 
member 1 54. The spring receiving recess 1 84d is con- 
figured to receive the lower end of the biasing member 
1 82. The actuating projection 1 84e Is anranged adjacent 
the release flange 162c of the second operating mem- 

^ ber 1 62 that is received in the guide opening 1 3684. 
[01 07] When the second operating member 1 62 is ac- 
tuated by the tap lever 1 71 , the release flange 1 62c en- 
gages the actuating projection 1 84e to rotate the locking 
member 1 84 against the biasing force of the spring 1 82. 

2S This moves the first stop portion 184a out of engage- 
ment with the positioning surface 1 54c. Thus, the ratch- 
et member 1 54 and the winding member 1 52 are rotated 
one shift position due to the biasing force of the main 
biasing member or spring 156. When the tap lever 1 71 

30 is released, the k>cking merhber 1 84 rotates via the bi- 
asing force of the spring 182 to engage the next tooth 
of the positioning surface 1 54c to hold the ratchet menv- 
ber 1 54 and the winding meni}er 1 52 in the desired shift 
position. 

3$ [0108] Operation of tiie rear shift operating device 22 
will now be discussed in more detail witii reference to 
Figures 5 and 63*68. When tiie rider wishes to shift the 
rear derailieur 17 and the chain C from a smaller rear 
sprocket RS to a larger rear sprocket RS, the rider push- 

40 es the first operating member 1 60 with a thumb or finger. 
The first operating member 160 moves along the arc 
1 to the shift position. This movement of tiie first op- 
erating member 1 60 causes both the operating link 1 64 
and the follower link 166 to rotate about the pivot pin 

45 1 48 and the secondary fixing bolt 42, respectively. When 
the operating link 164 rotates about the pivot pin 148, 
the pawl mechanism 168 moves with the operating link 
164. Also, the etongated main hole 164a) slides along 
the spacer 165 

50 [0109] When the pawl mechanism 168 moves, the 
pawl mennber 178 moves out of engagement with the 
re lease su rf ace 1 3635 of the Intenfnediate plate 1 36. The 
pawl member 178 then engages the ratchet member 
154 to rotate the ratchet member 154 and the winding 

55 member 1 52 one shift position. When the ratchet mem- 
ber is rotated from one shift position to the next adjacent 
shift position by the pawl mechanism 1 68, the locl<ing 
member 184 is moved out of engagement with its re- 
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spective tooth 1 SAc^ and into engagement with the next 
respective tooth 1540^. Specif baily. as the ratchet menrh 
ber 154 moves between two shift positions, the locicing 
member 1 84 cfisengages and then reengages the teeth 
1 54c^ to retain the ratchet member 1 54 in the next shift 
position. 

[0110] When the first operating member 160 is re- 
leased by the rider, the first operating meml^er 160 
moves back along the first arc 1 Ai to Its normal rest po- 
sition. This movement of the first operating member 1 60 
causes the operating link 1 64 and the follower link 1 66 
to rotate about the pivot pin 1 48 and the secondary fixing 
bolt 142, respectively. The operating link 164 and the 
folk>wer link 1 66 rotate until they return to their nonnal 
rest positions. The pawl mechanism 1 78 moves with the 
operating link 164. Thus, the pawl member 178 moves 
back into engagement with the release surface 136a5 
so that the pawl member 1 78 Is out of engagement with 
the operating surface 154b of the ratchet member 154. 
IHowever, the ratchet member 154 is retained in its shift 
positbn due to the locking member 1 84. If the rider de> 
sires to shift from a smaller rear sprocket RS to a larger 
rear sprocket RS again, the first operating member 1 60 
is pushed again along the first arc 1 and the process 
described above is repeated. 
[0111] If the rider desires to shift the rearderailteur 17 
and the chain C from a larger rear sprocket RS to a 
smaller rear sprocket RS, the rider pushes the tap lever 
171 with a thumb or finger. When the tap lever 171 is 
actuated by the rider, the second operating member 1 62 
moves along the second arc from the nonnal rest posi- 
tk)n to the shift positk>n. Specifically, movement of the 
second operating member 1 62 is controlled by the guide 
opening 1 36a4 of the intermediate plate and the spacer 
163, which is coupled to the secondary fixing bolt 142. 
When the second operating member 162 is moved to 
the shift position, the release flange 1 62c engages the 
kx:king member 1 84. The locking member 1 84 Is rotated 
against the biasing force of the spring 182 out of en- 
gagement with the teeth 154c^ of the ratchet member 
154. The ratchet member 154 can then rotate underthe 
biasing force of the main biasing member or spring 1 56. 
[0112] The k>cking member 1 84 will then engage the 
next adjacent tooth ^5Ac^ upon releasing the second 
operating member 162. Speclfk^lly, when the rider 
pushes the tap lever 171, the locking member 184 Is 
disengaged from the teeth 154c^. However, when the 
rider then releases the tap lever 1 71 , the second oper- 
ating mennber 162 will return to Its nonnal rest position 
under the biasing force of the retum spring 172. Thus, 
the release flange 1 62c will release the locking member 
1 84. In other words, the second operating member 1 62 
is designed to be tapped and released relatively qutekly 
by the rider. The locking member 1 84 then non-rotatably 
engages the next adjacent tooth 154c^ of the ratchet 
member 1 54 and the shift from the larger rear sprocket 
RS to the smaller rear sprocket RS is complete. This 
process can then be repeated by the rKler if desired. 



[0113] Of course, if the chain C is already on the 
smallest rear sprocket RS, the stops between the lock- 
ing member 184 and the ratchet member 154 will pre- 
vent disengagement with the teeth 154c^. Therefore, if 

5 the rider pushes the tap lever 1 71 when the rear derall- 
leur 17 is positioned under the smallest rear sprocket 
RS, a shift will not occur. Likewise, if the rear derailleur 
1 7 is in its top position such that the chain C is anranged 
on the largest rear sprocket RS, the first operating mem- 

10 ber 1 60 cannot be shifted due to the stops between the 
locking member 1 84 and the ratchet member 1 54. Thus, 
a shift will not occur in this situation. 
[0114] The tenns of degree such as "substantially", 
"about" and "approximately" as used herein mean a rea- 

15 sonable amount of deviation of the modified temn such 
that the end result is not significantly changed. These 
temns should be construed as including a deviation of at 
least ± 5% of the modified term if this deviation would 
not negate the meaning of the word it modifies. 

20 [0115] While only selected embodiments have been 
chosen to Illustrate the present Invention, it wIR be ap- 
parent to those skilled in the art from this disclosure that 
various changes and modificattonscan be made herein 
without departing from the scope of the invention as de- 

25 fined In the appended claims. Furthermore, the forego- 
ing description of the embodiments according to the 
present invention are provided for illustration only, and 
not for the purpose of limiting the inventk>n as defined 
by the appended claims and their equivalents. 

30 

Claims 

1 . A brcycle shift operating device (20, 22), compris- 
35 ing: 

a first operating member (60, 160); 

a cable winding mechanism (26, 1 26) mounted 

on a first pivot axle at a first fixed location and 

40 configured to be selectively retained in one of 

a plurality of shift positk}ns; 
a follower link (66, 166) having a first end piv- 
otalty coupled to said first operating mennber 
(60, 1 60) and a second end mounted on a sec- 

45 ond pivot axle at a second fixed location; and 

an operating link (64, 164) having a first end 
pivotally coupled to said first operating member 
(60, 160) and a second end mounted on sakJ 
first pivot axle, said operating link (64, 164) be- 

50 ing operativety coupled to said cable winding 

mechanism (26, 126) to rotate said cable wind- 
ing mechanism about said first pivot axle be- 
tween said shift positions In response to move- 
ment of said first operating member (60, 160). 

55 

2. A bk^ie shift operating devtee (20, 22), compris- 
ing: 
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a first operating member (60, 160); 
a cable winding mechanism (26, 126) mounted 
on a first pivot axle and configured to be selec- 
tively retained in one of a plurality of shtft posi- 
tions; 

an operating \mk (64, 164) iiaving a first end 
coupled to said first operating member (60, 
160) and a second end mounted on a second 
pivot axle, said second pivot axle being spaced 
from said first pivot axie and arranged to be par- 
allel to said first pivot axle; and 
a winding pawl (68, 168) coupled to said oper- 
ating link (64, 164) and operatively engaged 
with said cable winding mechanism (26, 126) 
such that movement of said operating link (64, 
164) about said second pivot axle in a first ro- 
tational direction rotates said cable winding 
mechanism (26, 126) about said first pivot axle 
between said shift positions in response to 
movement of said first operating member (60, 
160). 

3. A bicycle shift operating device (20, 22), compris- 
ing: 

a first operating member (60, 1 60) anranged to 
reciprocate in a first direction; 
a second operating member (62, 1 62) arranged 
to move in a second direction that is substan- 
tially parallel to said first directk>n; 
a cable winding mechanism (26, 126) opera- 
tively coupled to said first operating member 
(60, 160) to rotate in a first rotational direction 
and operatively coupled to said second operat- 
ing member (62, 1 62) to rotate in a second ro- 
tational direction that Is opposite to said first ro- 
tational direction; and 

a retaining mechanism (30, 130) operatively 
coupled to said cable winding mechanism (26, 
126) to selectively hold said cable winding 
mechanism (26, 126)inoneofapluralityof shift 
positions. 

4. The bk:ycle shift operating devtoe (20, 22) accord- 
ing to claim 3, wherein 

said cable winding mechanism (26, 1 26) Includes a 
cable winding member (52, 152) and a ratchet 
member (54, 154) mounted to rotate together, and 
said retaining mechanism (30, 130) Includes a lock- 
ing member (84, 1 84) operatively engaged with said 
ratchet member (54, 1 54) to hold said cable winding 
member (52, 1 52) in one of saki plurality of shift po- 
sitions. 

5. The bk^cle shift operating devtee (20, 22) accord- 
ing to claim 4, further comprising an operating link 
( 64, 1 64) having a first end pivotally coupled to said 
first operating member ( 60, 1 60) and a second end 



pivotally coupled on a first fixed pivot axle. 

6. The bbycle shift operating device (20, 22) accord- 
ing to claim 5, wherein 

5 said cable winding member (52, 152) and said 
ratchet member (54, 1 54) are mounted on said first 
fixed pivot axle. 

7. The bteycle shift operating device (20. 22) accord- 
10 ing to claim 5, wherein 

said cable winding member (52, 152) and said 
' ratchet member (54, 154) are mounted on a pivot 
axle spaced from said first fixed pivot axle. 

15 8. The bicycle shift operating device (20, 22) accord- 
ing to claim 4, wherein 

said second operating member (62, 162) is ar- 
ranged to disengage said locking memk>er (84, 1 84) 
from said ratchet member (54, 1 54). 

20 

9. The bicycle shift operating device (20, 22) accord- 
ing to claim 4, wherein 

said cable winding mechanism (26, 126) further in- 
cludes a biasing member (56, 156) arranged to ap- 
ply an urging force to rotate said cable winding 
member (52, 162) and 
said ratchet member (54, 154). 

10. The bbycle shift operating device (20, 22) accord- 
30 ing to claim 1 or 2, wherein 

said cable winding mechanism (26, 126) includes a 
cable winding member (52, 152) and a ratchet 
nr^ember (54, 1 54) mounted on said first pivot axle, 
and 

^ a locking member (84, 1 84) is operatively engaged 
with said ratchet member (54, 1 54) to hold said ca- 
ble winding member (52, 1 52) in one of said plurality 
of shift positions. 

40 11 , The bicycle shift operating devkse (20, 22) accord- 
ing to claim 1 0, wherein 

said winding pawl (68, 168) is arranged to rotate 
said ratchet menr)ber (54, 154) upon rriovement of 
said first operating member (60, 1 60) from a nomnal 
45 rest position to a shift posltton. 

12. The bteycle shift operating device (20, 22) accord- 
ing to claim 10, further comprising a second oper- 
ating member (62, 1 62) arranged to disengage said 

so locking member (84, 1 84) from saki ratchet member 
(54, 154). 

13. The bicycle shift operating device (20, 22) accord- 
ing to claim 5 or 10 or 12, wherein said operating 

55 link (64, 1 64) includes a winding pawl (68, 1 68) ar- 
ranged to rotate said ratchet member (54, 154) up- 
on movement of said first operating member (60, 
160) from a nomnal rest position to a shift positron. 
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14. The bicycle shift operating device (20, 22) accord- 
ing to claim 10, 

said cable winding member (26, 126) and said 
ratchet member (54, 154) are separate individual 
elements that are fixed to rotate together on said s 
first ph^ot axle. 

15. The bicycle shift operating device (20, 22) accord- 
ing to claim 10, wherein 

said cable winding mechanism (26, 1 26) further in- 
eludes a biasing member (56, 1 56) an^nged to ap- 
ply an urging force on said cable winding member 
(52, 152) and said ratchet member (54, 154) to ro- 
tate about said first pivot. 

IS 

16. The bicycle shift operating device (20, 22) accord- 
ing to claims 1 or 2 or 3, wherein 

said blcyde shift operating device (20, 22) is cou- 
pled to a handle bar mounting bracicet (32b, 132b) 
that includes a brake lever (33, 1 33). ^ 

17. The bicycle shift operating device (20, 22) accord- 
ing to claim 1 or 2 or 3, further comprising a return 
biasing member (72, 172) arranged to operatively 
apply an urging force on said first operating member 
(60, 160) to urge said first operating member (60, 
160) from a shift position to a normal rest position. 

18. The bicycle shift operating device (20, 22) accord- 
ing to claim 1 or 2 or 3. wherein 30 
said cable winding mechanism (52. 152) Includes 

at least three of said shift positions. 

19. The bicycle shift operating device (20, 22) accord- 
ing to claim 5 or 1 0, wherein 35 
said first operating member (60, 1 60) is pivotally 
coupled to a first end of a follower linic (66, 1 66) that 
has a second end mounted on a fixed pivot axle 
such that said first operating member(60. 160), said 
operating iinic (64, 164) and said follower llnic (66, 40 
1 66) fonm three links of a four bar linkage that con- 
trots movement of said first operating member (60, 
160). 
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